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,� ,QWURGXFWLRQ

$� 3XUSRVH�RI�*XLGDQFH
%� 'HVFULSWLRQ�RI�*&/�7HFKQRORJ\
&� $GYDQWDJHV�RI�*&/V
'� &RQFHUQV

,,� 3RWHQWLDO�$SSOLFDWLRQV�RI�*&/V�WR�6ROLG�:DVWH�)DFLOLWLHV

$� /LQHU�$SSOLFDWLRQV
%� )LQDO�&RYHU�$SSOLFDWLRQV
&� 2WKHU�$SSOLFDWLRQV

,,,� 'HVLJQ�*XLGHOLQHV

$� &KHPLFDO�5HVLVWDQFH
%� 6WDELOLW\
&� 6RLO�%DUULHU�/D\HU
'� 6RLO�&RYHU
(� 7LH�,QV�%HWZHHQ�3KDVHV
)� *&/V�&RQVLVWLQJ�RI�*HRPHPEUDQH�DQG�%HQWRQLWH

,9� &RQVWUXFWLRQ�DQG�'RFXPHQWDWLRQ�*XLGHOLQHV

$� *&/�&RQVWUXFWLRQ
%� 5HSRUWV

9� 5HIHUHQFHV

127,&(���7KLV�GRFXPHQW�LV�LQWHQGHG�VROHO\�DV�JXLGDQFH��DQG�GRHV�QRW�FRQWDLQ�DQ\�PDQGDWRU\
UHTXLUHPHQWV�H[FHSW�ZKHUH�UHTXLUHPHQWV�IRXQG�LQ�VWDWXWH�RU�DGPLQLVWUDWLYH�UXOH�DUH�UHIHUHQFHG���7KLV
JXLGDQFH�GRHV�QRW�HVWDEOLVK�RU�DIIHFW�OHJDO�ULJKWV�RU�REOLJDWLRQV�DQG�LV�QRW�ILQDOO\�GHWHUPLQDWLYH�RI
DQ\�RI�WKH�LVVXHV�DGGUHVVHG���7KLV�JXLGDQFH�GRHV�QRW�FUHDWH�DQ\�ULJKWV�HQIRUFHDEOH�E\�DQ\�SDUW\�LQ
OLWLJDWLRQ�ZLWK�WKH�6WDWH�RI�:LVFRQVLQ�RU�WKH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV���$Q\�UHJXODWRU\
GHFLVLRQV�PDGH�E\�WKH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�LQ�DQ\�PDWWHU�DGGUHVVHG�E\�WKLV�JXLGDQFH
ZLOO�EH�PDGH�E\�DSSO\LQJ�WKH�JRYHUQLQJ�VWDWXWHV�DQG�DGPLQLVWUDWLYH�UXOHV�WR�WKH�UHOHYDQW�IDFWV�
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$� 3XUSRVH�RI�*XLGDQFH

*HRV\QWKHWLF�FOD\�OLQHUV��*&/V��DUH�LQFUHDVLQJO\�EHLQJ�XVHG�DV�DQ�DOWHUQDWLYH�WR�FRPSDFWHG
FOD\�LQ�ODQGILOO�OLQHU�RU�FRYHU�V\VWHPV�DW�ZDVWH�PDQDJHPHQW�IDFLOLWLHV�QDWLRQZLGH���,Q�WKH
SDVW�IHZ�\HDUV��:LVFRQVLQ�'15�VWDII�KDYH�HQFRXQWHUHG�D�QXPEHU�RI�SURSRVDOV�WR
VXEVWLWXWH�*&/V�IRU�WKH�OLQHU�TXDOLW\�FOD\�VSHFLILHG�LQ�V��15���������:LV��$GP��&RGH��DQG
DV�XSJUDGHV�WR�SUHYLRXVO\�DSSURYHG�VRLO�FDSV�DQG�OLQHUV�WKDW�GR�QRW�PHHW�FXUUHQW�VWDQGDUGV�
7KLV�GRFXPHQW�LV�LQWHQGHG�DV�D�UHVRXUFH�IRU�GHSDUWPHQW�ZDVWH�PDQDJHPHQW�SHUVRQQHO
LQYROYHG�LQ�SHUPLWWLQJ��LQVSHFWLQJ�DQG�DSSURYLQJ�WKH�LQVWDOODWLRQ�RI�*&/V�DW�VROLG�ZDVWH
IDFLOLWLHV�LQ�:LVFRQVLQ�

7KH�JXLGDQFH�LV�GLYLGHG�LQWR�ILYH�SDUWV���7KH�UHPDLQGHU�RI�WKLV�LQWURGXFWLRQ�SURYLGHV�D
JHQHUDO�GHVFULSWLRQ�RI�FXUUHQW�*&/�WHFKQRORJ\�DQG�RXWOLQHV�VRPH�RI�WKH�DGYDQWDJHV�DQG
FRQFHUQV�DVVRFLDWHG�ZLWK�*&/V�LQ�VROLG�ZDVWH�DSSOLFDWLRQV���&KDSWHU�,,�GHVFULEHV�WKH�*&/
VROLG�ZDVWH�XVHV�WKDW�DUH�PRVW�DSSOLFDEOH�WR�:LVFRQVLQ���&KDSWHUV�,,,�DQG�,9�SUHVHQW�GHVLJQ
DQG�FRQVWUXFWLRQ�GRFXPHQWDWLRQ�JXLGHOLQHV��UHVSHFWLYHO\��IRU�*&/�ZDVWH�PDQDJHPHQW
DSSOLFDWLRQV�LQ�:LVFRQVLQ���&KDSWHU�9�SURYLGHV�D�VHOHFWLYH�ELEOLRJUDSK\�RI�*&/�UHODWHG
UHIHUHQFHV�IURP�WKH�VFLHQWLILF��HQJLQHHULQJ�DQG�WUDGH�OLWHUDWXUH�

7KLV�JXLGDQFH�GRFXPHQW�ZDV�SUHSDUHG�E\�D�WHDP�RI�'15�VWDII�PHPEHUV�FRQVLVWLQJ�RI
5REHUW�*UHIH��$QQ�%HNWD��6XH�)LVKHU�DQG�%UDG�:ROEHUW���4XHVWLRQV�DERXW�WKH�JXLGDQFH�FDQ
EH�GLUHFWHG�WR�DQ\�RQH�RI�WKHVH�LQGLYLGXDOV�RU�WR�WKH�FKLHI�RI�WKH�7HFKQLFDO�6XSSRUW�6HFWLRQ
LQ�WKH�%XUHDX�RI�:DVWH�0DQDJHPHQW�

%� 'HVFULSWLRQ�RI�*&/�7HFKQRORJ\

$670�'��������7HUPLQRORJ\�IRU�*HRV\QWKHWLFV���GHILQHV�*&/V�DV�����IDFWRU\
PDQXIDFWXUHG�K\GUDXOLF�EDUULHUV�W\SLFDOO\�FRQVLVWLQJ�RI�EHQWRQLWH�FOD\�RU�RWKHU�YHU\�ORZ
SHUPHDELOLW\�PDWHULDOV��VXSSRUWHG�E\�JHRWH[WLOHV�DQG�RU�JHRPHPEUDQHV��ZKLFK�DUH�KHOG
WRJHWKHU�E\�QHHGOLQJ��VWLWFKLQJ��RU�FKHPLFDO�DGKHVLYHV����([DPSOHV�RI�FXUUHQWO\�DYDLODEOH
SURGXFWV�DUH�RXWOLQHG�LQ�7DEOH�����7KHVH�FDQ�EH�GLYLGHG�LQWR�WZR�W\SHV������D��VDQGZLFK�
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FRQVWUXFWLRQ�FRQVLVWLQJ�RI�D�WKLQ��DERXW�����LQFK��OD\HU�RI�VRGLXP�EHQWRQLWH�EHWZHHQ�WZR
JHRWH[WLOHV��DQG�����D�WZR�OD\HU�FRQVWUXFWLRQ�FRPSULVHG�RI�D�WKLQ������LQFK��PL[WXUH�RI
VRGLXP�EHQWRQLWH�DQG�DGKHVLYH�JOXHG�WR�D�JHRPHPEUDQH���6HYHUDO�YDULDWLRQV�RQ�WKHVH�WZR
W\SHV�RI�FRQVWUXFWLRQ�DUH�DYDLODEOH��WKH�JHRWH[WLOHV�LQ�WKH�VDQGZLFK�FRQVWUXFWLRQ�PD\�EH
ZRYHQ�RU�QHHGOHSXQFKHG��WKH�PDWHULDOV�PD\�EH�JOXHG��VWLWFKHG�RU�QHHGOHSXQFKHG�WRJHWKHU�
WKH�EHQWRQLWH�LQ�WKH�VDQGZLFK�FRQVWUXFWLRQ�PD\�DOVR�EH�PL[HG�ZLWK�DQ�DGKHVLYH�IRU�H[WUD
VWDELOLW\�RU�ZLWK�DQ�DGGLWLYH�WR�LQFUHDVH�FKHPLFDO�UHVLVWDQFH��DQG�WKH�JHRPHPEUDQH
FRPSRQHQW�RI�WKH�WZR�OD\HU�FRQVWUXFWLRQ�PD\�YDU\�LQ�WKLFNQHVV�IURP����WR�����PLOV�DQG
PD\�EH�WH[WXUHG�RQ�RQH�RU�ERWK�VLGHV�IRU�DGGLWLRQDO�IULFWLRQ�RQ�VORSH�DSSOLFDWLRQV���&XVWRP�
GHVLJQHG�SURGXFWV�DUH�DOVR�DYDLODEOH�

*&/V�ZHUH�ILUVW�PDQXIDFWXUHG�LQ�WKH�HDUO\�����
V�DQG�ZHUH�RULJLQDOO\�XVHG�LQ�H[WHULRU
ZDWHUSURRILQJ�RI�EXLOGLQJ�IRXQGDWLRQV���7KH\�ZHUH�ILUVW�DSSOLHG�WR�ODQGILOO�OLQHU�WHFKQRORJ\�LQ
�������7KH\�DUH�PDQXIDFWXUHG�LQ�ODUJH�UHFWDQJXODU�SDQHOV�KDYLQJ�ZLGWKV�RI����WR����IHHW
DQG�OHQJWKV�RI����WR�����IHHW���7\SLFDOO\�WKH\�FRQWDLQ������SRXQGV�RI�VRGLXP�EHQWRQLWH
SHU�VTXDUH�IRRW�LQ�WKH�GU\�VWDWH��FRUUHVSRQGLQJ�WR�DERXW���SRXQG�SHU�VTXDUH�IRRW�LQ�WKH�DV�
GHOLYHUHG�VWDWH�RI���WR����SHUFHQW�PRLVWXUH�FRQWHQW���DQG�DUH�GHOLYHUHG�LQ�UROOV�ZHLJKLQJ
IURP�������WR�������SRXQGV�

$�*&/�FUHDWHV�D�K\GUDXOLF�EDUULHU�ZKHQ�WKH�EHQWRQLWH�FRPSRQHQW�LV�K\GUDWHG�ZLWK�ZDWHU�
$V�LW�DEVRUEV�ZDWHU�PROHFXOHV�LQWR�LWV�PLQHUDO�VWUXFWXUH��GU\��XQFRQILQHG�VRGLXP�EHQWRQLWH
VZHOOV�LQ�YROXPH�E\�D�IDFWRU�RI�DSSUR[LPDWHO\����DQG�H[SHULHQFHV�D�FRQVHTXHQW�GHFUHDVH
LQ�K\GUDXOLF�FRQGXFWLYLW\���6RGLXP�EHQWRQLWH�WKDW�LV�IXOO\�K\GUDWHG�ZLWK�FOHDQ�ZDWHU�KDV�D
K\GUDXOLF�FRQGXFWLYLW\�RI���[������WR���[�������FP�VHF��GHSHQGLQJ�RQ�WKH�FRQILQLQJ�VWUHVV
�FRPSUHVVLRQ�RI�WKH�EHQWRQLWH�ORZHUV�WKH�K\GUDXOLF�FRQGXFWLYLW\��

&� $GYDQWDJHV�RI�*&/V

5HVHDUFK�DQG�H[SHULHQFH�KDYH�VKRZQ�WKDW�*&/V�RIIHU�D�QXPEHU�RI�DGYDQWDJHV�RYHU
WUDGLWLRQDO�FRPSDFWHG�FOD\�FRPSRQHQWV�RI�ODQGILOO�OLQHU�DQG�FRYHU�V\VWHPV�

• $YDLODELOLW\���*&/V�FDQ�EH�VKLSSHG�DQ\ZKHUH��OLQHU�TXDOLW\�FOD\�LV�VXEMHFW�WR�ORFDO
DYDLODELOLW\�DQG�LQYROYHV�PXFK�JUHDWHU�YROXPHV�RI�PDWHULDO�



*&/�*8,'$1&(�)25�62/,'�:$67(�)$&,/,7,(6
0D\������

���

• (DVH�RI�&RQVWUXFWLRQ���*&/V�FDQ�EH�GHSOR\HG�UHODWLYHO\�UDSLGO\�LQ�WKH�ILHOG��UHGXFLQJ
WKH�HIIHFWV�RI�DGYHUVH�ZHDWKHU�RQ�FRQVWUXFWLRQ�TXDOLW\��VR�ORQJ�DV�WKH\�DUH�QRW
DOORZHG�WR�SUHPDWXUHO\�K\GUDWH�E\�FRQWDFW�ZLWK�UDLQ���4XDOLW\�DVVXUDQFH�DQG�FRQWURO
SURFHGXUHV�DUH�VRPHZKDW�VLPSOHU�ZLWK�D�*&/�WKDQ�ZLWK�FRPSDFWHG�FOD\���$OVR�
H[WHQVLYH�KHDY\�HTXLSPHQW�IOHHWV�DUH�QRW�QHHGHG�WR�LQVWDOO�D�*&/���,QVWDOODWLRQ�RI�D
*&/�UHVXOWV�LQ�OHVV�IXHO�FRQVXPSWLRQ�DQG�DLU�DQG�QRLVH�SROOXWLRQ�

• 5HVLVWDQFH�WR�'LIIHUHQWLDO�6HWWOLQJ���7KH�EDUULHU�FUHDWHG�E\�D�*&/�PD\�EH�VOLJKWO\
OHVV�DIIHFWHG�E\�GLIIHUHQWLDO�VHWWOLQJ��L�H���LQ�D�FRYHU�DSSOLFDWLRQ��WKDQ�FRPSDFWHG
FOD\��GXH�WR�WKH�KLJKHU�RYHUDOO�WHQVLOH�VWUHQJWK�RI�*&/V�FRPSDUHG�WR�FRPSDFWHG�FOD\
VRLOV���*&/V�DUH�DOVR�HDVLHU�WR�UHSDLU�

• 8QLIRUPLW\���7KH�HQJLQHHULQJ�SURSHUWLHV�RI�*&/V�DUH�FRQVLVWHQW�DQG�XQLIRUP�ZLWKLQ
WKH�PDQXIDFWXUHU
V�VSHFLILFDWLRQV��UHGXFLQJ�YDULDWLRQV�LQ�SHUIRUPDQFH�IURP�SRLQW�WR
SRLQW�LQ�D�SURSHUO\�FRQVWUXFWHG�EDUULHU�DQG�HOLPLQDWLQJ�VRPH�RI�WKH�FRQVWUXFWLRQ
YDULDEOHV�DVVRFLDWHG�ZLWK�FRPSDFWHG�FOD\�

• &RVW���0DWHULDO�FRVWV�IRU�D�*&/�PD\�EH�OHVV�WKDQ�WKH�SXUFKDVH�FRVW�RI�FOD\��LI�WKH
FOD\�KDXOLQJ�GLVWDQFH�H[FHHGV�D�IHZ�PLOHV���0RUHRYHU��LQVWDOODWLRQ�RI�D�*&/
JHQHUDOO\�FRVWV�VLJQLILFDQWO\�OHVV�WKDQ�LQVWDOODWLRQ�RI�FRPSDFWHG�FOD\��ZKHQ�DOO�WLPH
DQG�PDWHULDOV�FRVWV�DUH�FRQVLGHUHG�

• 3UHOLPLQDU\�)LHOG�3HUIRUPDQFH���'DWD�RQ�OHDNDJH�UDWHV�LQWR�WKH�OHDN�GHWHFWLRQ�OD\HUV
RI�GRXEOH�OLQHG�V\VWHPV�KDYH�VKRZQ�VLJQLILFDQWO\�ORZHU�OHDNDJH�IRU
JHRPHPEUDQH�*&/�FRPSRVLWH�OLQHUV�FRPSDUHG�WR��JHQHUDOO\���IRRW�WKLFN�
JHRPHPEUDQH�FOD\�OLQHUV���$W�OHDVW�LQ�WKH�VKRUW�WHUP��WKH�ILHOG�GDWD�LQGLFDWH�WKDW
JHRPHPEUDQH�*&/�OLQHUV�DUH�DV�HIIHFWLYH�DV��DQG�PD\�EH�PRUH�HIIHFWLYH�WKDQ�
JHRPHPEUDQH�FOD\�OLQHUV�LQ�WHUPV�RI�OHDNDJH�UDWH�
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'� &RQFHUQV

7KHUH�DUH�VHYHUDO�FRQFHUQV�DVVRFLDWHG�ZLWK�WKH�XVH�RI�*&/V�LQ�ODQGILOO�OLQHU�DQG�FRYHU
V\VWHPV�

• &KHPLFDO�5HVLVWDQFH���*&/V�GR�QRW�KDYH�WKH�QDWXUDO�GLIIXVLRQ�DQG�DGVRUSWLRQ
FDSDFLW\�RI�VHYHUDO�IHHW�RI�FRPSDFWHG�FOD\�LQ�OLQHU�DSSOLFDWLRQV���0RUHRYHU�
PXOWLYDOHQW�FDWLRQV�LQ�OHDFKDWH��VXFK�DV�FDOFLXP�DQG�PDJQHVLXP��FDQ�UHSODFH
VRGLXP�LRQV�LQ�WKH�EHQWRQLWH�VWUXFWXUH��UHGXFLQJ�WKH�WHQGHQF\�RI�WKH�EHQWRQLWH�WR
VZHOO�DQG�LQFUHDVLQJ�WKH�K\GUDXOLF�FRQGXFWLYLW\���2WKHU�OHDFKDWH�FRQVWLWXHQWV�WKDW
PD\�LQFUHDVH�K\GUDXOLF�FRQGXFWLYLW\�LQFOXGH�FRQFHQWUDWHG�RUJDQLF�OLTXLGV�DQG
SHWUROHXP�K\GURFDUERQV��FRQFHQWUDWHG�HOHFWURO\WLF�VROXWLRQV��DQG�VWURQJ�DFLGV�DQG
EDVHV���7KLV�SKHQRPHQRQ�FDQ�DOVR�RFFXU�LQ�FDS�DSSOLFDWLRQV�ZKHUH�RYHUO\LQJ�VRLO
PDWHULDOV�DUH�KLJK�LQ�FDOFLXP�RU�PDJQHVLXP�

,Q�WKH�FDVH�RI�OLQHUV��VXVSHQGHG�VROLGV��PLFURRUJDQLVPV��DQG�SUHFLSLWDWHV�PLJKW
SDUWLDOO\�RIIVHW�WKHVH�LRQ�H[FKDQJH�HIIHFWV�E\�FORJJLQJ�SRUHV�DQG�YRLGV���)LQDO�FRYHU
V\VWHPV��KRZHYHU��PD\�EH�PRUH�YXOQHUDEOH�WR�LPSDLUHG�SHUIRUPDQFH�GXH�WR�WKH
FRPELQHG�HIIHFWV�RI�GHVLFFDWLRQ�FUDFNLQJ��LQDGHTXDWH�RYHUEXUGHQ�VWUHVV��DQG�ORVV�RI
SODVWLFLW\�FDXVHG�E\�PXOWLYDOHQW�LRQV�IURP�WKH�FRYHU�VRLOV�UHSODFLQJ�VRGLXP�LQ�WKH
FOD\�VWUXFWXUH�

8VH�RI�D�*&/�LQ�D�ILQDO�FRYHU�GHVLJQ�PD\�DOZD\V�UHTXLUH�D�FRYHULQJ�JHRPHPEUDQH�
SRQG�OLQHU��RU�SODVWLF�VKHHWLQJ�WR�SURWHFW�WKH�EHQWRQLWH�LQ�WKH�*&/�IURP�GHVLFFDWLQJ�
5HFHQW�UHVHDUFK�KDV�GHVFULEHG�ILHOG�DQG�ODERUDWRU\�GHPRQVWUDWLRQV�ZKHUH�*&/V
LQVWDOOHG�ZLWKRXW�D�FRYHULQJ�JHRPHPEUDQH�GHYHORSHG�D�FUDFNLQJ�SDWWHUQ�DQG
DOORZHG�KLJK�LQILOWUDWLRQ�UDWHV���$SSDUHQWO\��SHUFRODWLQJ�ZDWHU�PRELOL]HV�PXOWLYDOHQW
FDWLRQV�LQ�FRYHU�VRLOV��ZKLFK�XSRQ�FRQWDFW�ZLWK�WKH�*&/�UHGXFH�WKH�SODVWLFLW\�RI�WKH
*&/
V�EHQWRQLWH�OD\HU���,QILOWUDWLRQ�LV�DOVR�LQFUHDVHG�E\�WKH�GHVLFFDWLQJ�HIIHFWV�RI�GU\
ZHDWKHU�DQG�SODQW�WUDQVSLUDWLRQ�

• 3K\VLFDO�6WUHQJWK���+\GUDWHG�VRGLXP�EHQWRQLWH�KDV�UHODWLYHO\�ORZ�LQWHUQDO�VKHDU
VWUHQJWK���1HHGOH�SXQFKLQJ�DQG�VWLWFKLQJ�LQFUHDVH�WKH�LQWHUQDO�VKHDU�VWUHQJWK�RI
*&/V��EXW�WKH�XVH�RI�*&/V�RQ�VORSHV�UHTXLUHV�FDUHIXO�GHVLJQ�DQG�PD\�EH�VXEMHFW�WR
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PRUH�FRQVHUYDWLYH�OLPLWV�WKDQ�FRPSDFWHG�FOD\���(QJLQHHUV�DQG�FRQWUDFWRUV�KDYH�OHVV
H[SHULHQFH�ZLWK�*&/V�WKDQ�ZLWK�FRPSDFWHG�FOD\���*&/V�DOVR�KDYH�OLWWOH�WHQVLOH
VWUHQJWK�DW�RYHUODSSHG�SDQHO�VHDPV��ZKHUH�PHFKDQLFDO�ERQGLQJ�LV�DEVHQW���7KH
ORQJ�WHUP�HIIHFWV�RI�GRZQVORSH�FUHHS�RQ�*&/V��H�J���WKH�SRWHQWLDO�IRU�SXOO�RXW�RI�WKH
UHLQIRUFLQJ�ILEHUV�XQGHU�FRQWLQXRXV�ORQJ�WHUP�DSSOLFDWLRQ�RI�VKHDU�VWUHVV��DUH
XQNQRZQ�

• 3HUPHDELOLW\�WR�$LU�DQG�/DQGILOO�*DV�:KHQ�'U\���%HQWRQLWH�LV�DQ�LQHIIHFWLYH�EDUULHU�WR
JDV�PLJUDWLRQ�XQOHVV�LW�LV�NHSW�DGHTXDWHO\�K\GUDWHG��*&/V�FRQWDLQLQJ�D
JHRPHPEUDQH�FRPSRQHQW��RU�*&/V�XVHG�LQ�FRQMXQFWLRQ�ZLWK�D�JHRPHPEUDQH��DYRLG
WKLV�SUREOHP��

• 3XQFWXUH�5HVLVWDQFH�DQG�7KLQQLQJ���7KH�EHQWRQLWH�FRPSRQHQW�RI�*&/V�LV�FDSDEOH�RI
VHOI�KHDOLQJ�VPDOO��OHVV�WKDQ���LQFK�GLDPHWHU��SXQFWXUHV��EXW�ODUJHU�SXQFWXUHV�RU
SHQHWUDWLRQV�ZKHUH�IRUHLJQ�PDWHULDO�ILOOV�WKH�KROH�FDQ�LQFUHDVH�OHDN�UDWHV���)RUHLJQ
REMHFWV�FDQ�SXQFWXUH�WKH�WKLQ�*&/�OD\HU�PRUH�HDVLO\�WKDQ�D�VHYHUDO�IRRW�WKLFN�OD\HU
RI�FRPSDFWHG�FOD\���7KLQQLQJ�RI�WKH�EHQWRQLWH�LQ�WKH�*&/�FDQ�RFFXU�ZKHUH�URFNV
SURWUXGH�IURP�WKH�VXEJUDGH�RU�DQ�RYHUO\LQJ�VRLO�OD\HU��ZKHUH�DQ�RYHUO\LQJ
JHRPHPEUDQH�LV�ZULQNOHG��RU�ZKHUH�LQVXIILFLHQW�FRYHU�VRLO�LV�SODFHG�RYHU�WKH�*&/�IRU
WUDIILF�SURWHFWLRQ��FRPSURPLVLQJ�WKH�*&/
V�UHVLVWDQFH�WR�ZDWHU�PRYHPHQW�DW�WKRVH
SRLQWV�

• )UHH�6ZHOO���,I�DGHTXDWH�FRQILQLQJ�SUHVVXUH�LV�QRW�DSSOLHG�WR�WKH�*&/�LPPHGLDWHO\
DIWHU�LQVWDOODWLRQ��IUHH�VZHOO�RI�WKH�EHQWRQLWH�ZLOO�RFFXU�DV�WKH�*&/�DGVRUEV�ZDWHU
IURP�WKH�VRLO�VXEJUDGH�RU�IURP�SUHFLSLWDWLRQ���,I�WKLV�EHQWRQLWH�LV�VXEVHTXHQWO\
DOORZHG�WR�GU\��YRLGV�DQG�FUDFNV�PD\�IRUP���7KHVH�VSDFHV�PD\�QRW�FRPSOHWHO\
FORVH�XSRQ�UHK\GUDWLRQ��RU�PD\�ILOO�ZLWK�VRLO�LQVWHDG�RI�EHQWRQLWH�

• ,QWLPDWH�&RQWDFW���,Q�D�FRQYHQWLRQDO�FRPSRVLWH�OLQHU��D�JHRWH[WLOH�ZRXOG�QRW�EH
DOORZHG�EHWZHHQ�D�JHRPHPEUDQH�DQG�WKH�FRPSDFWHG�FOD\�OD\HU��GXH�WR�WKH
SRWHQWLDO�IRU�IORZ�WR�RFFXU�DORQJ�WKH�SODQH�RI�WKH�JHRWH[WLOH���7KH�WKLFNQHVV�RI�WKH
JHRWH[WLOH�DQG�WKH�FRPSUHVVLYH�VWUHVV�DSSHDU�WR�EH�FULWLFDO�IDFWRUV�LQ�GHWHUPLQLQJ
WKH�JHRWH[WLOH
V�WUDQVPLVVLYLW\���$FFHSWDEOH�LQWLPDWH�FRQWDFW�EHWZHHQ�WKH�*&/�DQG



*&/�*8,'$1&(�)25�62/,'�:$67(�)$&,/,7,(6
0D\������

���

WKH�JHRPHPEUDQH�FDQ�EH�DFKLHYHG�LI�WKH�*&/�LQFOXGHV�D�UHODWLYHO\�OLJKWZHLJKW����WR
��RXQFHV�SHU�VTXDUH�\DUG��JHRWH[WLOH�LQ�FRQWDFW�ZLWK�WKH�JHRPHPEUDQH�

• &RQWDPLQDQW�%UHDNWKURXJK�7LPH���$�FRQWLQXRXVO\�IORRGHG�*&/�PD\�DOORZ�OLTXLG
GLVFKDUJH�IURP�LWV�EDVH�LQ�D�IHZ�ZHHNV��ZKLOH�D�FRQWLQXRXVO\�IORRGHG�FRPSDFWHG
FOD\�OD\HU�PD\�UHVLVW�EUHDNWKURXJK�IRU�\HDUV�

• %ULHI�+LVWRULFDO�5HFRUG���*&/V�KDYH�D�UHODWLYHO\�VKRUW�SHUIRUPDQFH�WUDFN�UHFRUG�
UHVHDUFK�LQWR�WKHLU�FDSDELOLWLHV�DQG�OLPLWDWLRQV�LV�VWLOO�EHLQJ�FRQGXFWHG���,Q�DGGLWLRQ�
HQJLQHHUV�DQG�FRQWUDFWRUV�DUH�QRW�DV�H[SHULHQFHG�ZLWK�*&/V�DV�ZLWK�FRPSDFWHG
FOD\��DQG�TXDOLW\�DVVXUDQFH�REVHUYDWLRQ�DQG�WHVWLQJ�PHWKRGV�DUH�QRW�DV�URXWLQH�
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7$%/(�����(;$03/(6�2)�&200(5&,$/�*&/�352'8&76�$9$,/$%/(�,1�����

3URGXFW�1DPH 0DQXIDFW
XUHU

5HLQ�
IRUFHG"

'HVFULSWLRQ

%HQWRIL[�16 $OEDUULH�
1DXH��/WG�
�1DW
O�6HDO
&R��

<HV %HQWRQLWH�OD\HU�VDQGZLFKHG�EHWZHHQ�D�ZRYHQ
JHRWH[WLOH��WRS��DQG�D�QRQZRYHQ�JHRWH[WLOH��ERWWRP��
WKH�WH[WLOHV�DUH�QHHGOH�SXQFKHG�WRJHWKHU�WKURXJK�WKH
EHQWRQLWH

%HQWRPDW�&/ &(7&2 <HV 6DPH�DV�%HQWRIL[�EXW�ZLWK�D�WKLQ�IOH[LEOH�PHPEUDQH
OLQHU�ODPLQDWHG�WR�WKH�RXWVLGH�RI�WKH�QRQZRYHQ
JHRWH[WLOH

%HQWRPDW�'1 &(7&2 <HV %HQWRQLWH�OD\HU�VDQGZLFKHG�EHWZHHQ�WZR�QRQ�ZRYHQ
JHRWH[WLOHV��WKH�WH[WLOHV�DUH�QHHGOH�SXQFKHG�WRJHWKHU
WKURXJK�WKH�EHQWRQLWH

%HQWRPDW�66 &(7&2 <HV 6DPH�DV�%HQWRIL[��EXW�ZLWK�FRQWDPLQDQW�UHVLVWDQW
EHQWRQLWH

%HQWRPDW�67 &(7&2 <HV 6DPH�DV�%HQWRIL[

&OD\PD[����5 &(7&2 1R %HQWRQLWH�DGKHVLYH�OD\HU�VDQGZLFKHG�EHWZHHQ�WZR
OLJKWZHLJKW�ZRYHQ�JHRWH[WLOHV

&OD\PD[����&/ &(7&2 1R 6DPH�DV�&OD\PD[����5�EXW�ZLWK�D�WKLQ�IOH[LEOH
PHPEUDQH�OLQHU�ODPLQDWHG�WR�WKH�RXWVLGH�RI�RQH�RI
WKH�JHRWH[WLOHV

&OD\PD[����63 &(7&2 <HV %HQWRQLWH�DGKHVLYH�OD\HU�VDQGZLFKHG�EHWZHHQ�WZR
ZRYHQ�JHRWH[WLOHV�ZKLFK�DUH�VWLWFKHG�WRJHWKHU�WR
LQFUHDVH�LQWHUQDO�VKHDU�VWUHQJWK

*XQGVHDO *6(�/LQLQJ
7HFKQROR�
JLHV��,QF�

1�$ %HQWRQLWH�DGKHVLYH�OD\HU��WRS��DWWDFKHG�WR�D
SRO\HWK\OHQH��KLJK�GHQVLW\�RU�YHU\�ORZ�GHQVLW\��
WH[WXUHG�RU�QRQ�WH[WXUHG�JHRPHPEUDQH�
FRQWDPLQDQW�UHVLVWDQW�EHQWRQLWH�DOVR�DYDLODEOH
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6HFWLRQ�15������������:LV��$GP��&RGH��DOORZV�IRU�DOWHUQDWLYH�GHVLJQV��PDWHULDOV�
FRQVWUXFWLRQ�PHWKRGV��GRFXPHQWDWLRQ�PHWKRGV�RU�WHVWLQJ�PHWKRGV�DW�VROLG�ZDVWH�IDFLOLWLHV�
7KH�SURMHFW�SURSRQHQW�PXVW�GHPRQVWUDWH�WKDW�WKH�DOWHUQDWLYH�ZLOO�SURYLGH�IRU�VDWLVIDFWRU\
VROLG�ZDVWH�KDQGOLQJ�RU�GLVSRVDO�DW�OHDVW�DV�SURWHFWLYH�DV�WKH�VWDQGDUG�PHWKRG�RU�GHVLJQ
GHVFULEHG�LQ�WKH�FRGH�

7KLV�FKDSWHU�RXWOLQHV�SRWHQWLDO�*&/�XVHV�WKDW�DUH�PRVW�DSSOLFDEOH�WR�VROLG�ZDVWH�IDFLOLWLHV�LQ
:LVFRQVLQ���*&/V�VKRXOG�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�JHRPHPEUDQHV�ZKHQ�LQWHQGHG�DV�D
VXEVWLWXWH�IRU�VRPH�WKLFNQHVV�RI�QDWXUDO�FOD\��DQG��LQ�DGGLWLRQ��VKRXOG�EH�XQGHUODLQ�E\�DQ
DGGLWLRQDO�ORZ�SHUPHDELOLW\�VRLO�EDUULHU�OD\HU�DV�D�FRPELQDWLRQ�VXEJUDGH�IRU�DQG�EDFNXS�WR
WKH�*&/���%HFDXVH�WKH�SURSHUWLHV�RI�FOD\�DQG�OHDFKDWH��VW\OHV�RI�*&/V��DQG�VLWH�FRQGLWLRQV
YDU\�JUHDWO\��WKLV�JXLGDQFH�PDNHV�QR�DWWHPSW�WR�VSHFLI\�D�VWDQGDUG�WKLFNQHVV�RI�FOD\�WKDW
FDQ�EH�UHSODFHG�E\�D�*&/�

$� /LQHU�$SSOLFDWLRQV

([SHULHQFH�KDV�VKRZQ��DQG�ODERUDWRU\�WHVWLQJ�KDV�FRQILUPHG��WKDW�W\SLFDO�PXQLFLSDO�ODQGILOO
OHDFKDWH�JHQHUDOO\�SUHVHQWV�OLWWOH�WKUHDW�WR�WKH�LQWHJULW\�RI�WKLFN�FRPSDFWHG�FOD\�OLQHUV�
+RZHYHU��*&/V�DUH�PXFK�WKLQQHU�DQG�RIIHU�PXFK�OHVV�PDVV�WR�UHVLVW�DOWHUDWLRQ�E\�OHDFKDWH
DQG�VXEVHTXHQW�FRQWDPLQDQW�SHQHWUDWLRQ���0RUHRYHU��WKH�VRGLXP�EHQWRQLWH�LQ�*&/V�LV�IDU
PRUH�FKHPLFDOO\�VHQVLWLYH�WKDQ�WKH�FOD\�PLQHUDOV�W\SLFDOO\�IRXQG�LQ�:LVFRQVLQ�FOD\V��DQG
WKXV�LV�PRUH�VXVFHSWLEOH�WR�FKHPLFDO�DWWDFN���)RU�SURSRVHG�OLQHU�DSSOLFDWLRQV��WKHUHIRUH��WKH
*&/
V�DELOLW\�WR�UHVLVW�FKHPLFDO�GHJUDGDWLRQ�VKRXOG�EH�WHVWHG�XVLQJ�IXOO�VWUHQJWK�OHDFKDWH
JHQHUDWHG�E\�WKH�ZDVWH�DQG�WDNLQJ�OHDFKDEOH�FRQVWLWXHQWV�IURP�RYHUO\LQJ�VRLO�DQG�ZDVWH
OD\HUV�LQWR�DFFRXQW���,I�JHRFKHPLFDO�FRPSDWLELOLW\�EHWZHHQ�WKH�OHDFKDWH�DQG�WKH�*&/
FDQQRW�EH�GHPRQVWUDWHG�VDWLVIDFWRULO\�WKURXJK�WHVWLQJ��WKHQ�FRPSDFWHG�QDWXUDO�FOD\�VKRXOG
EH�XVHG�LQ�WKH�OLQHU�

*&/V�VKRXOG�DOVR�EH�WHVWHG�IRU�SK\VLFDO�FRPSDWLELOLW\�ZLWK�WKH�RWKHU�OLQHU�FRPSRQHQWV�
3K\VLFDO�FRPSDWLELOLW\�WHVWLQJ�VKRXOG�DGGUHVV�VORSH�VWDELOLW\��XVXDOO\�WKURXJK�GLUHFW�VKHDU
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WHVWLQJ��WHVWV�VKRXOG�LQFOXGH�K\GUDWLRQ�RI�WKH�*&/�DQG�ZHWWLQJ�RI�RWKHU�JHRV\QWKHWLF�DQG
VRLO�VXUIDFHV��DQG�WKH�WHVWV�VKRXOG�EH�UXQ�ORQJ�HQRXJK�WR�GHWHUPLQH�ERWK�SHDN�DQG�ODUJH�
GLVSODFHPHQW�VKHDU�VWUHQJWK�YDOXHV�

)RU�IXUWKHU�DVVXUDQFH�RI�OLQHU�LQWHJULW\�DV�FRQVWUXFWHG��FRPSRVLWH�OLQHU�GHVLJQV�XVLQJ�*&/V
VKRXOG�DOVR�LQFRUSRUDWH�HOHFWULFDO�UHVLVWLYLW\�WHVWLQJ�RI�WKH�JHRPHPEUDQH�FRPSRQHQW���7KLV
ZLOO�UHGXFH�WKH�IUHTXHQF\�RI�KROHV�LQ�FRPSOHWHG�JHRPHPEUDQH�LQVWDOODWLRQV�DQG�DOVR�UHGXFH
WKH�FRQVHTXHQFHV�RI�OHDFKDWH�LPSDFWV�RQ�WKH�*&/�FRPSRQHQW�RI�WKH�OLQHU�

�� 0XQLFLSDO�VROLG�ZDVWH�ODQGILOOV

*&/V�VKRXOG�QRW�EH�SURSRVHG�DV�DQ�DSSURSULDWH�UHSODFHPHQW�IRU�WKH���IHHW�RI�FOD\
UHTXLUHG�E\�15��������IRU�PXQLFLSDO�VROLG�ZDVWH�ODQGILOOV���0XQLFLSDO�ODQGILOO
OHDFKDWH�LV�D�FRPSOH[�PL[WXUH�RI�RUJDQLF�DQG�LQRUJDQLF�FRPSRXQGV�ZKRVH�LQGLYLGXDO
FRQFHQWUDWLRQV�YDU\�FRQVLGHUDEO\�DQG�XQSUHGLFWDEO\���6XFK�OHDFKDWH�LV�EHWWHU
FRQWDLQHG�E\�D�WKLFN�OD\HU�RI�QDWXUDO�FOD\�WKDQ�E\�*&/V��ZKRVH�EHQWRQLWH
FRPSRQHQW�FDQ�EH�DIIHFWHG�E\�KLJK�VDOWV�FRQFHQWUDWLRQV�DV�ZHOO�DV�E\�KLJK
FRQFHQWUDWLRQV�RI�GLYDOHQW�LRQV���:HOO�FRPSDFWHG�FOD\�OLQHUV�WHVWHG�ZLWK�OHDFKDWH�LQ
SHUPHDELOLW\�WHVW�VHWXSV�KDYH�VKRZQ�JRRG�SHUIRUPDQFH��DQG�DUH�QRW�H[SHFWHG�WR
FKDQJH�EHKDYLRU�VLJQLILFDQWO\�GXH�WR�SHUPHDWLRQ�ZLWK�OHDFKDWH���7KH�ILHOG
SHUIRUPDQFH�RI�FRPSDFWHG�FOD\�OLQHUV�LQ�:LVFRQVLQ�KDV�VXSSRUWHG�WKLV�H[SHFWDWLRQ�
7KH�ORQJ�WHUP�SHUIRUPDQFH�VWDELOLW\�RI�*&/V�LV�OHVV�FHUWDLQ���,Q�DGGLWLRQ��D�WKLFN
QDWXUDO�FOD\�OD\HU�DSSHDUV�PRUH�OLNHO\�WR�UHWDUG�WKH�PRYHPHQW�RI�YRODWLOH�RUJDQLF
FRPSRXQGV�WKDQ�D�*&/�RYHU�WKH�ORQJ�WHUP�

�� ,QGXVWULDO�VROLG�ZDVWH�ODQGILOOV

*&/V�KDYH�WKH�SRWHQWLDO�WR�EH�XVHG�IRU�WKHVH�IDFLOLWLHV�DV�SDUW�RI�D�FRPSRVLWH�OLQHU�
LQ�FRQMXQFWLRQ�ZLWK�DQ�RYHUO\LQJ�JHRPHPEUDQH�FRPSRQHQW�DQG�DQ�XQGHUO\LQJ�VRLO
EDUULHU�OD\HU��LI�FKHPLFDO�FRPSDWLELOLW\�ZLWK�WKH�OHDFKDWH�FDQ�EH�HVWDEOLVKHG���$
FRPSRVLWH�FDS�VKRXOG�DOVR�EH�SURSRVHG�IRU�D�VLWH�XWLOL]LQJ�D�FRPSRVLWH�OLQHU�
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�� 'HPROLWLRQ�ZDVWH�ODQGILOOV

)RU�WKRVH�GHPROLWLRQ�ZDVWH�ODQGILOOV�WKDW�DUH�UHTXLUHG�WR�EH�OLQHG��D�JHRPHPEUDQH�
*&/�DQG�XQGHUO\LQJ�VRLO�EDUULHU�OD\HU�PD\�EH�DSSURSULDWH���&KHPLFDO�FRPSDWLELOLW\
SUREOHPV�DULVLQJ�IURP�WKH�SUHYDOHQFH�RI�KLJK�FDOFLXP�PDWHULDOV�LQ�GHPROLWLRQ�ZDVWHV
PD\�EH�PDQDJHG�WKURXJK�D�ZDVWH�VFUHHQLQJ�SURJUDP�WKDW�H[FOXGHV�KLJK�FDOFLXP
ZDVWHV�

�� 2WKHU�IDFLOLWLHV

:KHUH�WKH�IROORZLQJ�RWKHU�W\SHV�RI�VROLG�ZDVWH�IDFLOLWLHV�DUH�UHTXLUHG�WR�EH�OLQHG��WKH
OLQHU�GHVLJQ�FRXOG�LQFOXGH�D�*&/��LQ�FRQMXQFWLRQ�ZLWK�D�VRLO�EDUULHU�OD\HU�DQG�D
JHRPHPEUDQH��SURYLGHG�WKH�ZDVWH�LV�QRW�OLNHO\�WR�DGYHUVHO\�DIIHFW�WKH�EHKDYLRU�RI
WKH�EHQWRQLWH�LQ�WKH�*&/���7KH�OLQHU�GHVLJQ�VKRXOG�EH�EDVHG�RQ�WKH�SRWHQWLDO
JURXQGZDWHU�LPSDFW�IURP�WKH�ZDVWH�DQG�WKH�SRWHQWLDO�HIIHFWV�RI�OHDFKDWH�RQ�WKH
*&/�

• 6WRUDJH��WUDQVIHU��SURFHVVLQJ��DQG�VWRFNSLOH�VLWHV���7KHVH�IDFLOLWLHV�VKRXOG�EH
GHVLJQHG�WR�SURWHFW�WKH�OLQHU�IURP�WUDIILF�UXWWLQJ�DQG�GLIIHUHQWLDO�ORDGLQJV��DV
ZHOO�DV�WKH�HIIHFWV�RI�IUHH]LQJ�DQG�GHVLFFDWLRQ��ZKLFK�JHQHUDOO\�PHDQV�OD\HUV
RI�GUDLQV��FRYHU�VRLOV��DQG�VXUIDFH�FRXUVHV���7KH�OLQHUV�IRU�WKHVH�IDFLOLWLHV�DUH
W\SLFDOO\�QRW�SURWHFWHG�E\�WKLFN�OD\HUV�RI�RYHUO\LQJ�ZDVWHV�DV�DUH�ODQGILOO
OLQHUV�

• 'UHGJHG�PDWHULDO�DQG�RWKHU�VSHFLDO�ZDVWH�GLVSRVDO�VLWHV���7KHVH�DUH�JHQHUDOO\
UHJXODWHG�XQGHU�D�JUDQW�RI�H[HPSWLRQ�SURFHVV���)RU�D�GLVSRVDO�VLWH�WR�EH
FRQVLGHUHG�IRU�DQ�H[HPSWLRQ��WKH�ZDVWH�W\SHV�VKRXOG�EH�ORZ�LQ�OHDFKLQJ
SRWHQWLDO�DQG�SRWHQWLDO�JURXQGZDWHU�LPSDFW�FRPSDUHG�WR�PXQLFLSDO�DQG
LQGXVWULDO�VROLG�ZDVWHV���7KLV�GRHV�QRW�SUHFOXGH�UHTXLULQJ�OHDFKDWH�FROOHFWLRQ�
LI�DSSURSULDWH�

• 1RQ�06:�ODQGILOOV�ZLWK�ROG�DSSURYDOV�IRU�RXWGDWHG�OLQHU�GHVLJQ�RU�PDWHULDOV�
$�*&/��VRLO�EDUULHU��DQG�D�JHRPHPEUDQH�PD\�EH�DQ�DSSURSULDWH�OLQHU�GHVLJQ
IRU�VLWHV�WKDW�ZHUH�RULJLQDOO\�DSSURYHG�ZLWK�ZKDW�ZRXOG�FXUUHQWO\�EH
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FRQVLGHUHG�VXEVWDQGDUG�OLQHU�GHVLJQ�RU�PDWHULDOV���)DFWRUV�WR�EH�FRQVLGHUHG�LQ
VXFK�D�GHFLVLRQ�ZRXOG�LQFOXGH�WKH�VL]H�RI�WKH�IDFLOLW\��ZDVWH�W\SH��OHDFKDWH
YROXPHV�DQG�TXDOLW\��JURXQGZDWHU�KLVWRU\�DQG�LPSDFWV��DQG�UHPDLQLQJ�VLWH
OLIH���$�FRUUHVSRQGLQJ�XSJUDGH�RI�WKH�ILQDO�FRYHU�V\VWHP�ZRXOG�JHQHUDOO\�EH
QHFHVVDU\�ZKHUH�WKH�OLQHU�LV�EHLQJ�XSJUDGHG�

%� )LQDO�&RYHU�$SSOLFDWLRQV

)RU�SURSRVHG�ILQDO�FRYHU�V\VWHP�DSSOLFDWLRQV��*&/V�VKRXOG�EH�WHVWHG�IRU�SK\VLFDO
FRPSDWLELOLW\�ZLWK�WKH�RWKHU�FRYHU�FRPSRQHQWV�LQ�D�PDQQHU�VLPLODU�WR�WKDW�GHVFULEHG
SUHYLRXVO\�IRU�OLQHU�V\VWHPV���&KHPLFDO�FRPSDWLELOLW\�ZLWK�OHDFKDWH�LV�XVXDOO\�QRW�DQ
LVVXH�ZLWK�ILQDO�FRYHU�V\VWHPV��H[FHSW�IRU�ODQGILOOV�FRQWDLQLQJ�FRPSUHVVLEOH��ORZ�
SHUPHDELOLW\�ZDVWH�PDVVHV�VXFK�DV�LQGXVWULDO�DQG�PXQLFLSDO�VOXGJHV���+RZHYHU�
FKHPLFDO�FRPSDWLELOLW\�ZLWK�WKH�ZDWHU�SHUFRODWLQJ�WKURXJK�FRYHU�VRLOV�DWRS�D�*&/
PD\�EH�D�SUREOHP��HVSHFLDOO\�LI�GHVLFFDWLRQ�RI�WKH�*&/�RFFXUV�

$�RQH�IRRW�VDQG�GUDLQ�OD\HU�RU�JHRV\QWKHWLF�HTXLYDOHQW�DERYH�WKH�FDSSLQJ�OD\HU��L�H��
WKH�*&/�VRLO�EDUULHU�OD\HU��ZKLFK�PD\�DOVR�LQFOXGH�D�JHRPHPEUDQH��VKRXOG�EH
LQFOXGHG�LQ�WKH�ILQDO�FRYHU�GHVLJQ�IRU�DQ\�VLWH�ZLWK�VORSHV�WKDW�H[FHHG�����

/DQGILOOV�IRU�SDSHUPLOO�VOXGJHV�DQG�RWKHU�ORZ�VWUHQJWK�ZDVWHV�XVXDOO\�LPSRVH
DGGLWLRQDO�FRQVWUDLQWV�LQYROYLQJ�VXSSRUW�RI�YHKLFOHV�GXULQJ�FRQVWUXFWLRQ��DQG
VHWWOHPHQW�GXULQJ�DQG�DIWHU�FRQVWUXFWLRQ���,W�PD\�QRW�EH�SRVVLEOH�WR�WUDQVSRUW�DQG
SODFH�FRPSDFWHG�FOD\�RU�D�VRLO�EDUULHU�OD\HU�RQ�ORZ�VWUHQJWK�ZDVWH�PDVVHV���*&/V
PD\�EH�QHFHVVDU\�WR�DGGUHVV�WKH�UHTXLUHPHQWV�RI�15��������IRU�ZHDN�VXEJUDGH
ZDVWHV���:KHUH�WKH�ZDVWH�PDVV�ZLOO�QRW�VXSSRUW�FRQVWUXFWLRQ�HIIRUWV�RU�DVVXUH�WKH
ORQJ�WHUP�LQWHJULW\�RI�D�VRLO�EDUULHU�OD\HU��ILQDO�FRYHU�GHVLJQ�PD\�UHVXOW�LQ�D�FDSSLQJ
OD\HU�WKDW�LQFOXGHV�D�*&/�DQG�JHRPHPEUDQH�EXW�ZLWKRXW�WKH�VRLO�EDUULHU�OD\HU���7KH
*&/�WKHQ�SURYLGHV�WKH�RQO\�EDFNXS�IRU�WKH�JHRPHPEUDQH���7R�DVVXUH�WKDW�WKH�*&/
LV�QRW�FRPSURPLVHG�E\�FRQWDFW�ZLWK�OHDFKDWH�RU�JDV��RU�E\�VHWWOHPHQW��WKH�GHVLJQ
VKRXOG�LQFOXGH�D�GUDLQ�OD\HU�EHORZ�WKH�FDSSLQJ�OD\HU�DV�ZHOO�DV�D�UHLQIRUFLQJ�DQG
VXSSRUW�OD\HU�PDGH�RI�JHRWH[WLOH�RU�JHRJULG�DQG�VDQG��EDUN��DVK��DQG�RWKHU�ILOO
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PDWHULDOV���$GGLWLRQDO�JHRWH[WLOHV�PD\�EH�QHHGHG�WR�VHSDUDWH�WKH�GUDLQ�DQG�VXSSRUW
OD\HUV�

�� &RPSRVLWH�FDSSHG�ODQGILOOV

0XQLFLSDO�VROLG�ZDVWH�ODQGILOOV���$�VRLO�EDUULHU�OD\HU�DQG�*&/�FRPELQDWLRQ�PD\
SURYLGH�DQ�DSSURSULDWH�VXEVWLWXWH�IRU�WKH���IRRW�FOD\�FRPSRQHQW�RI�WKH�W\SLFDO
FRPSRVLWH�ILQDO�FRYHU���7KH�UHTXLUHPHQWV�IRU�D�JHRPHPEUDQH�DV�SDUW�RI�WKH�ILQDO
FRYHU�V\VWHP�VKRXOG�QRW�EH�DOWHUHG���7KH�VRLO�EDUULHU�VKRXOG�EH�WZR�IHHW�WKLFN��RU�WKH
VDPH�WKLFNQHVV�DV�WKH�FRPSDFWHG�FOD\�OD\HU�WKDW�LW�UHSODFHV���7KH�XSSHU�IRRW�RI�WKH
VRLO�EDUULHU�VKRXOG�EH�ILQH�JUDLQHG��DQG�FRPSDFWHG�WR�D�KLJK�GHQVLW\�DQG�DW�D
PRLVWXUH�FRQWHQW�QHDU�RSWLPXP���7KH�ORZHU�IRRW�RI�VRLO�FRXOG�EH�SDUWLDOO\�RU�ZKROO\
UHSODFHG�ZLWK�D�GHQVH��JUDQXODU�LQGXVWULDO�ZDVWH�VXFK�DV�ZHOO�FRPSDFWHG
FRPEXVWLRQ�DVK�RU�IRXQGU\�VDQG��SURYLGHG�WKLV�YROXPH�LV�DFFRXQWHG�IRU�DV�SDUW�RI
WKH�VLWH
V�OLFHQVHG�ZDVWH�FDSDFLW\���7KH�ORZHU�IRRW�RI�VRLO�EDUULHU�PDWHULDO�ZRXOG�QRW
EH�LQ�GLUHFW�FRQWDFW�ZLWK�WKH�*&/�DQG�FRXOG�SRWHQWLDOO\�PHHW�OHVV�ULJRURXV
VSHFLILFDWLRQV�IRU�LQFOXVLRQ�RI�JUDYHO�DQG�VWRQHV�

,QGXVWULDO�VROLG�ZDVWH�ODQGILOOV���$�VRLO�EDUULHU�OD\HU�DQG�*&/�FRPELQDWLRQ�PD\
SURYLGH�DQ�DSSURSULDWH�VXEVWLWXWH�IRU�WKH���IRRW�FOD\�FRPSRQHQW�RI�WKH�W\SLFDO
FRPSRVLWH�ILQDO�FRYHU���7KH�UHTXLUHPHQWV�IRU�D�JHRPHPEUDQH�DV�SDUW�RI�WKH�ILQDO
FRYHU�V\VWHP�VKRXOG�QRW�EH�DOWHUHG���7KH�VRLO�EDUULHU�VKRXOG�EH�RQH�WR�WZR�IHHW
WKLFN���7KH�XSSHU�IRRW�RI�WKH�VRLO�EDUULHU�VKRXOG�EH�ILQH�JUDLQHG��DQG�FRPSDFWHG�WR�D
KLJK�GHQVLW\�DQG�DW�D�PRLVWXUH�FRQWHQW�QHDU�RSWLPXP���7KH�ORZHU�IRRW�RI�VRLO�FRXOG
EH�SDUWLDOO\�RU�ZKROO\�UHSODFHG�ZLWK�D�GHQVH��JUDQXODU�PDWHULDO�VXFK�DV�ZHOO
FRPSDFWHG�FRPEXVWLRQ�DVK�RU�IRXQGU\�VDQG�SURYLGHG�WKLV�YROXPH�LV�DFFRXQWHG�IRU
DV�SDUW�RI�WKH�VLWH
V�OLFHQVHG�ZDVWH�FDSDFLW\���7KH�ORZHU�IRRW�RI�VRLO�EDUULHU�PDWHULDO
ZRXOG�QRW�EH�LQ�GLUHFW�FRQWDFW�ZLWK�WKH�*&/�DQG�FRXOG�SRWHQWLDOO\�PHHW�OHVV�ULJRURXV
VSHFLILFDWLRQV�IRU�LQFOXVLRQ�RI�JUDYHO�DQG�VWRQHV�



*&/�*8,'$1&(�)25�62/,'�:$67(�)$&,/,7,(6
0D\������

���

�� &OD\�FDSSHG�ODQGILOOV

7KH�DSSURYHG�GHVLJQV�RI�PRVW�PXQLFLSDO�VROLG�ZDVWH�ODQGILOOV�DSSURYHG�SULRU�WR�WKH
PLG�����V��DQG�RI�PRVW�LQGXVWULDO�VROLG�ZDVWH�ODQGILOOV��LQFOXGH�D�FDSSLQJ�OD\HU�RI��
IHHW�RI�FRPSDFWHG�FOD\�WKDW�JHQHUDOO\�PHHWV�FOD\�OLQHU�VSHFLILFDWLRQV�

&OD\�OLQHG�SKDVHV�RI�PXQLFLSDO�VROLG�ZDVWH�ODQGILOOV���)RU�DFWLYH�ODQGILOOV�DQG�FORVHG
ODQGILOOV�ODUJHU�WKDQ��������FXELF�\DUGV��D�FOD\�OLQHG�SKDVH�FRXOG�SRWHQWLDOO\�EH
FDSSHG�ZLWK�D�VRLO�EDUULHU�OD\HU��*&/��DQG�JHRPHPEUDQH�

,QGXVWULDO�VROLG�ZDVWH�ODQGILOOV���)RU�IRXQGU\�ZDVWHV��DVK��DQG�RWKHU�LQGXVWULDO�VROLG
ZDVWHV�ZLWK�JRRG�EHDULQJ�FDSDFLWLHV��WKH�FOD\�FDSSLQJ�OD\HU�FDQ�SRWHQWLDOO\�EH
UHSODFHG�ZLWK�D�VRLO�EDUULHU�OD\HU��*&/��DQG�JHRPHPEUDQH���&ORVHG�ODQGILOOV�FRXOG
SURSRVH�WR�XVH�D�VRLO�EDUULHU�OD\HU�DQG�*&/��LI�WKH�SXUSRVH�LV�WR�UHSODFH�D�VRLO
FDSSLQJ�OD\HU�WKDW�GRHV�QRW�PHHW�FOD\�OLQHU�VSHFLILFDWLRQV�

/DQGILOOV�IRU�SDSHUPLOO�VOXGJHV�DQG�RWKHU�ORZ�VWUHQJWK�ZDVWHV�PD\�KDYH�WR�EH
GHVLJQHG�ZLWK�ORZ�WRSVORSHV�DQG�PLQLPDO�VLGHVORSHV���,Q�WKHVH�FDVHV��D�GUDLQ�OD\HU
PD\�EH�QHHGHG�DQG�FRXOG�FRQVLVW�RI�D�JHRFRPSRVLWH�GUDLQ����IRRW�RI�VDQG��RU�D
QHWZRUN�RI�IOH[LEOH��FRUUXJDWHG�SRO\HWK\OHQH�SLSLQJ�SODFHG�RYHU�WKH�FDSSLQJ�OD\HU�

'HPROLWLRQ�ZDVWH�ODQGILOOV���)RU�LQWHUPHGLDWH�VL]HG���������WR���������FXELF�\DUGV�
GHPROLWLRQ�ZDVWH�ODQGILOOV��ZKLFK�DUH�UHTXLUHG�WR�EH�OLQHG�DQG�FDSSHG�ZLWK
FRPSDFWHG�FOD\��WKH�FDSSLQJ�OD\HU�FRXOG�SRWHQWLDOO\�EH�UHSODFHG�ZLWK�D�VRLO�EDUULHU
OD\HU��*&/��DQG�D�JHRPHPEUDQH�

&� 2WKHU�$SSOLFDWLRQV

3DWFKLQJ���*&/V�DUH�XVHIXO�DV�SDWFKHV��SDGV��RU�ILOOHUV�DURXQG�SHQHWUDWLRQV�RI�WKH
ILQDO�FRYHU��VXFK�DV�JDV�ZHOOV��KHDGZHOOV��DQG�FRQWURO�YDOYHV���:KHUH�XVHG��*&/V�GR
QRW�UHSODFH�QDWXUDO�FOD\��JHRPHPEUDQH��RU�RWKHU�FDSSLQJ�HOHPHQWV��EXW�DUH�XVHG�WR
DVVXUH�D�ORZ�SRWHQWLDO�RI�LQILOWUDWLRQ�LQ�DUHDV�WKDW�DUH�GLIILFXOW�WR�FRQVWUXFW��WR�DVVXUH
LQWHJULW\�RI�WKH�FDS��DQG�WR�WHVW�SURSHUO\�
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6HFRQGDU\�FRQWDLQPHQW���$�*&/�PD\�EH�DSSURSULDWH�IRU�ZUDSSLQJ�SLSHV�RU�PDQKROHV
RXWVLGH�WKH�OLPLWV�RI�ILOO�RI�WKH�ODQGILOO��DV�ORQJ�DV�WKH�SLSLQJ�LV�VXEMHFW�WR�UHJXODU
SUHVVXUH�WHVWLQJ���7KH�EDFNILOO�DURXQG�SLSHV�DQG�PDQKROHV�VKRXOG�EH�RI�VRLO�EDUULHU
TXDOLW\�DV�GHVFULEHG�LQ�WKLV�JXLGDQFH�

3RQG�DQG�ODJRRQ�FRQVWUXFWLRQ���$�FRPELQDWLRQ�VRLO�EDUULHU�OD\HU��*&/�DQG
JHRPHPEUDQH�KDV�SRWHQWLDO�IRU�OLQLQJ�SRQGV�DQG�ODJRRQV�

%XLOGLQJ�RQ�DEDQGRQHG�ODQGILOOV���:KHUH�D�FDSSLQJ�OD\HU�LV�UHTXLUHG�DV�D�FRQGLWLRQ�RI
EXLOGLQJ�D�VWUXFWXUH�RQ�DQ�DEDQGRQHG�ODQGILOO��D�*&/�ZLWK�D�JHRPHPEUDQH�DQG�VRLO
EDUULHU�OD\HU�FRXOG�SRWHQWLDOO\�EH�XVHG�DV�ORQJ�DV�VXIILFLHQW�VXSSRUWLQJ�VRLO�LV�SODFHG
EHORZ�WKH�FDSSLQJ�OD\HU�DQG�D�PLQLPXP�RYHUDOO�WKLFNQHVV�RI�WKUHH�IHHW�RI�FRYHU�VRLO�
WRSVRLO�DQG�GUDLQ�DUH�SODFHG�DERYH�WKH�FDSSLQJ�OD\HU���:KHUH�FRQWURO�RI
GHFRPSRVLWLRQ�JDV�LV�UHTXLUHG��WKH�GHVLJQ�PD\�KDYH�WR�EH�XSJUDGHG�WR�D�FRPSRVLWH
FDSSLQJ�OD\HU�RU�UHSODFHG�ZLWK�D�PLQLPXP�RI�WZR�IHHW�RI�FRPSDFWHG�FOD\���,Q�VXFK
FDVHV��D�JDV�YHQWLQJ�OD\HU�DQG�YHQW�SLSLQJ�VKRXOG�EH�SDUW�RI�WKH�GHVLJQ�

%HQHILFLDO�XVH�SURMHFWV�XQGHU�FK��15������:LV��$GP��&RGH���%HQHILFLDO�XVH�SURMHFWV
FDQ�LQFOXGH�D�ZLGH�YDULHW\�RI�DFWLYLWLHV�DQG�PDWHULDOV���/RFDWLRQV�WKDW�PLJKW�LQFOXGH
XVH�RI�D�*&/�DUH�VWRUDJH�RU�SURFHVVLQJ�DUHDV�DQG�FDSSLQJ�OD\HUV�IRU�SHUPDQHQW�XVH
ORFDWLRQV��IRU�WKRVH�SURMHFWV�ZKHUH�WKH�OHDFKDELOLW\�RI�WKH�ZDVWH�FRXOG�DIIHFW
JURXQGZDWHU�RU�VXUIDFH�ZDWHU�

8VH�RI�D�*&/�DV�D�OLQHU�XQGHU�D�SURFHVVLQJ�RU�VWRUDJH�IDFLOLW\�UHTXLUHV�HYDOXDWLQJ
OHDFKDWH�HIIHFWV��GHVLFFDWLRQ�HIIHFWV��DQG�WUDIILF�HIIHFWV���7KH�OHDFKDELOLW\�RI�WKH
ZDVWH�DQG�SURWHFWLYH�DJJUHJDWH�VKRXOG�EH�HYDOXDWHG�IRU�HIIHFWV�RQ�WKH�EHKDYLRU�RI
WKH�*&/���$�FRYHULQJ�OD\HU�RI�VDQG�DQG�JUDYHO�OD\HUV�VKRXOG�EH�WKLFN�HQRXJK�WR
GLVWULEXWH�WKH�ZHLJKW�RI�YHKLFOHV�DQG�VWRFNSLOHV�DQG�SUHYHQW�SXQFWXULQJ�RU�ODWHUDO
GLVSODFHPHQW�RI�WKH�EHQWRQLWH���$�VRLO�EDUULHU�OD\HU�VKRXOG�VXSSRUW�WKH�*&/��DQG�LW
PD\�EH�QHFHVVDU\�DQG�SUDFWLFDO�WR�FRYHU�WKH�*&/�ZLWK�ILQH�WR�PHGLXP�VDQG�UDWKHU
WKDQ�JUDYHO�DV�D�GUDLQDJH�PHGLXP���7KH�*&/�LWVHOI�VKRXOG�EH�FRYHUHG�ZLWK�D
JHRPHPEUDQH�RU�SODVWLF�FRQVWUXFWLRQ�VKHHWLQJ�WR�OLPLW�ORVV�RI�ZDWHU�E\�WKH
EHQWRQLWH�LQ�WKH�*&/�DQG�VXEVHTXHQW�GHVLFFDWLRQ�FUDFNLQJ�
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$V�SDUW�RI�D�FRYHU�VWUXFWXUH�RYHU�ZDVWH�LQ�D�EHQHILFLDO�XVH�SURMHFW��D�FOD\�FDSSLQJ
OD\HU�FRXOG�SRWHQWLDOO\�EH�UHSODFHG�ZLWK�D�VRLO�EDUULHU�OD\HU�DQG�*&/��LI�WKH�SXUSRVH�LV
WR�UHSODFH�QDWXUDO�FOD\�ZLWK�VXEVWDQGDUG�TXDOLWLHV�FRPSDUHG�WR�FOD\�OLQHU
VSHFLILFDWLRQV���7KH�FDSSLQJ�OD\HU�VKRXOG�EH�SURWHFWHG�E\�D�WKUHH�IRRW�WKLFNQHVV�RI
URRWLQJ�]RQH�DQG�WRSVRLO���,I�WKHUH�LV�DQ\�SRWHQWLDO�IRU�JDV�JHQHUDWLRQ�LQ�WKH�ZDVWH��D
JDV�YHQWLQJ�OD\HU�RU�V\VWHP�VKRXOG�EH�LQFRUSRUDWHG�LQWR�WKH�GHVLJQ�
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7KH�GHYHORSPHQW�RI�*&/V�KDV�EHHQ�UHFHQW�HQRXJK�WKDW�WKH�SUDFWLFHV�DVVRFLDWHG�ZLWK�JRRG
GHVLJQ�DQG�LQVWDOODWLRQ�DUH�VWLOO�HYROYLQJ���7KH�IROORZLQJ�JXLGHOLQHV�DUH�EDVHG�RQ
UHFRPPHQGDWLRQV�WKDW�GHSDUWPHQW�VWDII�KDYH�EHHQ�DEOH�WR�REWDLQ�IURP�RXWVLGH�VRXUFHV��DV
ZHOO�DV�H[SHULHQFH�IURP�SURMHFWV�DSSURYHG�WR�GDWH���7KH\�DUH�VXEMHFW�WR�FKDQJH�DV�QHZ
LQIRUPDWLRQ�EHFRPHV�DYDLODEOH�

$� &KHPLFDO�5HVLVWDQFH

6RGLXP�EHQWRQLWH�LV�VXVFHSWLEOH�WR�PDMRU�FKDQJHV�LQ�LWV�SHUPHDELOLW\�LI�OHDFKLQJ�IOXLGV
FRQWDLQ�HLWKHU�KLJK�LQRUJDQLF�VDOW�FRQFHQWUDWLRQV�RU�KLJK�FRQFHQWUDWLRQV�RI�GLYDOHQW�LRQV
�H�J���FDOFLXP��PDJQHVLXP��LURQ�DQG�RWKHU�PHWDOOLF�HOHPHQWV����+\GUDWHG�*&/V�KDYH�EHHQ
VKRZQ�WR�LQFUHDVH�LQ�SHUPHDELOLW\�E\���RU���RUGHUV�RI�PDJQLWXGH�DIWHU�FRQWDFW�ZLWK�VRPH
VWURQJ�OHDFKDWHV��SDUWLFXODUO\�LI�WKH�*&/�ZDV�QRW�SUHK\GUDWHG�SULRU�WR�FRQWDFW�ZLWK�WKH
OHDFKDWH�

&KHPLFDO�UHVLVWDQFH�WHVWLQJ�VKRXOG�EH�SHUIRUPHG�LQ�DOO�LQVWDQFHV�ZKHUH�D�*&/�LV�SDUW�RI�D
OLQHU�VWUXFWXUH���,W�LV�QRW�VXIILFLHQW�WR�UHO\�RQ�SURGXFW�OLWHUDWXUH��WHFKQLFDO�OLWHUDWXUH��RU�GDWD
IURP�RWKHU�SURMHFWV���7KHUH�DUH�WRR�PDQ\�YDULDWLRQV�LQ�ZDVWH�W\SHV�DQG�OHDFKDWH�WR
VXEVWLWXWH�RWKHU�VRXUFHV�RI�GDWD�IRU�SURMHFW�VSHFLILF�GDWD�

*&/V�DUH�DOVR�YXOQHUDEOH�WR�FKHPLFDO�DOWHUDWLRQ�LQ�ILQDO�FRYHU�V\VWHPV���7KHUH�KDYH�EHHQ
VRPH�UHSRUWV�RI�XQH[SHFWHGO\�KLJK�UDWHV�RI�LQILOWUDWLRQ�LQWR�IDFLOLWLHV�ZLWK�*&/�EDVHG�EDUULHU
OD\HUV�ZLWKRXW�D�JHRPHPEUDQH�RYHU�WKH�*&/���5HVHDUFK�KDV�UHFHQWO\�EHHQ�FRQGXFWHG�WR
HYDOXDWH�WKH�FRPELQHG�HIIHFW�RI�GHVLFFDWLRQ�DQG�ORVV�RI�SODVWLFLW\�WKDW�RFFXUV�ZKHQ�VRGLXP
LRQV�DUH�UHSODFHG�ZLWK�FDOFLXP�LRQV�LQ�WKH�FOD\�FRPSRQHQW�RI�D�*&/���3DUW�RI�WKLV�UHVHDUFK
VLPXODWHG�WKH�FDOFLXP�FRQFHQWUDWLRQV�WKDW�PLJKW�EH�H[SHFWHG�IURP�SUHFLSLWDWLRQ�SHUFRODWLQJ
WKURXJK�VRLO�LQ�D�ILQDO�FRYHU�V\VWHP���7KH�UHVHDUFK�LQGLFDWHG�WKDW��LI�D�*&/�ORVHV�SODVWLFLW\
DQG�DOVR�XQGHUJRHV�VKULQNDJH�FUDFNLQJ��LW�PD\�QRW�EH�DEOH�WR�VHDO�XS�WKH�VKULQNDJH�FUDFNV
DGHTXDWHO\�WR�PDLQWDLQ�LWV�RULJLQDO�ORZ�SHUPHDELOLW\���,Q�FRQWUDVW��D�*&/�WKDW�ZDV�SURWHFWHG
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IURP�GHVLFFDWLRQ�VWLOO�PDLQWDLQHG�D�ORZ�SHUPHDELOLW\�HYHQ�DIWHU�ORVV�RI�SODVWLFLW\�GXH�WR�LRQ
H[FKDQJH�

7KLV�UHVHDUFK�KDV�EHHQ�VXSSOHPHQWHG�ZLWK�D�ILHOG�LQYHVWLJDWLRQ�DW�D�ODQGILOO�ZKHUH�D�*&/
ZDV�XVHG�LQ�D�IXOO�VFDOH�ODQGILOO�FDS��EXW�ZLWKRXW�D�SURWHFWLYH�JHRPHPEUDQH���&ROOHFWLRQ
EDVLQ�O\VLPHWHUV�XVHG�WR�PRQLWRU�WKH�FDS�VKRZHG�KLJK�LQILOWUDWLRQ�UDWHV��DQG�H[KXPHG�*&/
SDQHOV�GLVSOD\HG�H[WHQVLYH�FUDFNLQJ�

&RQVHTXHQWO\��*&/V�SURSRVHG�IRU�XVH�LQ�ILQDO�FRYHU�GHVLJQV�VKRXOG�EH�SURWHFWHG�IURP
GHVLFFDWLRQ�FUDFNLQJ�HIIHFWV�E\�DQ�RYHUO\LQJ�JHRPHPEUDQH����$Q\�ILQDO�FRYHU�GHVLJQ�WKDW
GRHV�QRW�LQFOXGH�SURWHFWLRQ�IRU�WKH�*&/�VKRXOG�EH�HYDOXDWHG�E\�FRPSDWLELOLW\�WHVWLQJ���7KH
SHUPHDWLQJ�IOXLG�XVHG�LQ�WKH�WHVW�VKRXOG�UHIOHFW�WKH�LRQLF�FRPSRVLWLRQ�RI�ZDWHU�SHUFRODWLQJ
WKURXJK�FRYHU�VRLOV���7KH�FRPSUHVVLYH�VWUHVV�XVHG�LQ�WKH�WHVW�VKRXOG�QRW�H[FHHG�WKH�YDOXH
H[SHFWHG�WR�UHVXOW�IURP�WKH�ZHLJKW�RI�ILQDO�FRYHU�VRLOV�

7KH�GHVLJQ�RI�D�FKHPLFDO�UHVLVWDQFH�WHVW�VKRXOG�EH�GLVFXVVHG�ZLWK�GHSDUWPHQW�VWDII�SULRU�WR
FRQGXFWLQJ�WKH�WHVW���+RZHYHU��WKH�JHQHUDO�VHTXHQFH�RI�DFWLYLWLHV�VKRXOG�LQFOXGH�WKH
IROORZLQJ�

• &KDUDFWHUL]H�WKH�OHDFKDWH�DQG�REWDLQ�D�VXSSO\�IRU�XVH�LQ�WKH�WHVWLQJ���$�UHFLSH�PLJKW
EH�GHYHORSHG�LI�WKH�DFWXDO�OHDFKDWH�FRQWDLQV�DQ�RUJDQLF�IUDFWLRQ�ZKLFK�LV�XQVWDEOH�RU
VXSSRUWV�PLFURELDO�JURZWK�LQ�WKH�VDPSOH�DSSDUDWXV���7KH�UHFLSH�VKRXOG�UHIOHFW�WKH
KLJKHVW�GLVVROYHG�LQRUJDQLF�FRQFHQWUDWLRQV�WR�EH�IRXQG�LQ�WKH�DFWXDO�OHDFKDWH�
SDUWLFXODUO\�WKH�PRQRYDOHQW�DQG�GLYDOHQW�FDWLRQV�DQG�WKH�PDMRU�DQLRQV��DV�ZHOO�DV
S+��HOHFWULFDO�FRQGXFWLYLW\�DQG�UHGR[�SRWHQWLDO��(K����'UDLQ�OD\HU�VDQGV�DQG�JUDYHOV
WKDW�LQFOXGH�PLQHUDOV�ZLWK�OHDFKDEOH�GLYDOHQW�LRQV��H�J���FDOFLXP�DQG�PDJQHVLXP�
VKRXOG�DOVR�EH�DFFRXQWHG�IRU�LQ�WKH�WHVWLQJ���7KH�FRQVWLWXHQW�LRQV�DQG
FRQFHQWUDWLRQV�VKRXOG�EH�UHSRUWHG�ZLWK�DQ\�ODERUDWRU\�UHSRUW�

• 8VH�DQ�DFFUHGLWHG�WHVWLQJ�ODERUDWRU\�ZLWK�WKH�HTXLSPHQW�FDSDEOH�RI�SHUIRUPLQJ�WKH
$670�'�����DQG�'�����WHVW�PHWKRGV���7KHVH�DUH�WHVWV�FRQGXFWHG�LQ�D�IOH[LEOH�
ZDOO�SHUPHDPHWHU�VSHFLILFDOO\�GHYHORSHG�WR�PRXQW�DQG�FRQWURO�*&/�VDPSOHV�
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• 2UJDQL]H�WKH�WHVWLQJ�VHTXHQFH�WR�WHVW�WKH�FDQGLGDWH�*&/V�ZLWK�D�FRQWURO�XVLQJ�WDS
ZDWHU�RU�ORFDO�JURXQGZDWHU�DQG�ZLWK�D�PLQLPXP�RI�WKUHH�UHSOLFDWHV�ZLWK�OHDFKDWH�
ERWK�ZLWK�DQG�ZLWKRXW�SUHK\GUDWLRQ�ZLWK�WDS�ZDWHU�RU�ORFDO�JURXQGZDWHU�

• 5XQ�WKH�WHVWV�IRU�VHYHUDO�SRUH�YROXPHV���5HFRUG�K\GUDXOLF�FRQGXFWLYLW\�YV��WLPH�
K\GUDXOLF�FRQGXFWLYLW\�YV��SRUH�YROXPHV��IORZ�UDWH�YV��SRUH�YROXPHV��HOHFWULFDO
FRQGXFWLYLW\�UDWLR�YV��SRUH�YROXPHV��DQG�S+�UDWLR�YV��SRUH�YROXPHV���7KH
FRQGXFWLYLW\�DQG�S+�UDWLRV�DUH�WKH�UDWLR�RI�LQIOXHQW�WR�HIIOXHQW�FRQFHQWUDWLRQV���1RWH
WKDW�XQOHVV�WKHVH�UDWLRV�DUH�HTXDO�DQG�WKH�FKHPLFDO�FRPSRVLWLRQ�RI�WKH�LQIOXHQW�DQG
HIIOXHQW�DUH�WKH�VDPH��FKHPLFDO�HTXLOLEULXP�KDV�QRW�EHHQ�DWWDLQHG�DQG�WKH�*&/
V
SURSHUWLHV�FDQ�EH�H[SHFWHG�WR�FRQWLQXH�WR�FKDQJH�

,I�WKH�*&/�SURSRVHG�IRU�D�IXWXUH�SKDVH�FRQWDLQV�EHQWRQLWH�ZLWK�VLJQLILFDQWO\�GLIIHUHQW
FKDUDFWHULVWLFV�WKDQ�WKH�EHQWRQLWH�LQ�WKH�*&/�WKDW�ZDV�RULJLQDOO\�WHVWHG��RU�LI�WKH�ZDVWH
FKDUDFWHULVWLFV�FKDQJH�RYHU�WLPH��WKH�WHVWV�VKRXOG�EH�UHUXQ�WR�UHIOHFW�WKH�QHZ�FRQGLWLRQV�

%� 6WDELOLW\

6ORSHV���/DQGILOOV�LQ�:LVFRQVLQ�DUH�UHVWULFWHG�WR�PD[LPXP�VORSHV�RI�����RQ�WKH�OLQHU��DQG
����RQ�WKH�ILQDO�FRYHU��IRU�ERWK�FOD\�DQG�FRPSRVLWH�EDUULHU�V\VWHPV���(3$�KDV�EHHQ
PRQLWRULQJ�WKH�EHKDYLRU�RI�VHYHUDO�*&/�WHVW�LQVWDOODWLRQV�DW�����DQG�����VORSHV�IRU�D�IHZ
\HDUV�DQG�KDV�IRXQG�HQFRXUDJLQJ�VKRUW�WHUP�UHVXOWV�ZLWK�UHJDUG�WR�SK\VLFDO�VWDELOLW\�RQ�WKH
����VORSHV���2Q�WZR�RI�WKH�����VORSHV��WKHUH�ZHUH�LQWHUIDFH�IULFWLRQ�VOLGHV�DW�WKH
JHRPHPEUDQH�*&/�LQWHUIDFHV���1RQH�RI�WKH�*&/V�H[SHULHQFHG�LQWHUQDO�VKHDU�IDLOXUH���7KHUH
KDYH�EHHQ�RWKHU�UHSRUWV�RI�*&/�IDLOXUHV�WKDW�ODFN�GHWDLOHG�WHFKQLFDO�GHVFULSWLRQV�RI�IDLOXUH
PHFKDQLVPV�

7KH�SK\VLFDO�VWDELOLW\�RI�D�SURSRVHG�*&/�RQ�DQ\�VORSH�RYHU�����VKRXOG�EH�YHULILHG�E\
GLUHFW�VKHDU�WHVWLQJ�XVLQJ�WKH�*&/��VRLO�EDUULHU��DQG�JHRPHPEUDQH�PDWHULDOV�WR�EH�XVHG�LQ
HDFK�SKDVH���7KLV�PHDQV�WKDW�VORSH�VWDELOLW\�WHVWLQJ�VKRXOG�EH�GRQH�SULRU�WR�HDFK�SKDVH�RI
VLWH�FRQVWUXFWLRQ���7HVW�UHVXOWV�IURP�SUHYLRXV�SKDVHV�PLJKW�SURYLGH�VXSSRUWLQJ�GDWD�EXW
VKRXOG�QRW�UHSODFH�DFWXDO�WHVWLQJ�SULRU�WR�HDFK�SKDVH���6SHFLILF�*&/�SURGXFW�GHWDLOV�PD\
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YDU\�IURP�\HDU�WR�\HDU��ZLWK�GLIIHUHQFHV�LQ�WKH�ZHLJKW�DQG�W\SH�RI�JHRWH[WLOHV�XVHG�
UHLQIRUFHPHQW�PHWKRG��E\�QHHGOHSXQFKLQJ�RU�VWLWFKLQJ���DQG�VRXUFH�DQG�PLQHUDORJ\�RI�WKH
EHQWRQLWH���7KHLU�EHKDYLRU�PD\�EH�GLIIHUHQW�ZKHQ�PDWFKHG�ZLWK�JHRPHPEUDQHV�RU�VRLO
EDUULHU�PDWHULDOV�IURP�GLIIHUHQW�VRXUFHV�

$670�'�����LV�WKH�JHQHUDOO\�DFFHSWHG�GLUHFW�VKHDU�WHVW�WR�EH�DSSOLHG�WR�VRLOV�DQG
JHRV\QWKHWLFV���(DFK�RI�WKH�VRLO�DQG�JHRV\QWKHWLF�FRQWDFW�VXUIDFHV�VKRXOG�EH�WHVWHG
VHSDUDWHO\���*&/V�VKRXOG�DOVR�EH�WHVWHG�IRU�LQWHUQDO�VKHDU�VWUHQJWK���7HVWLQJ�VKRXOG�EH
SHUIRUPHG�RQ�VDWXUDWHG�VDPSOHV�LQ�RUGHU�WR�UHIOHFW�ZRUVW�FDVH�VWDELOLW\�FRQGLWLRQV���7KH
WHVWV�VKRXOG�EH�UXQ�WR�GHWHUPLQH�ERWK�SHDN�DQG�ODUJH�GLVSODFHPHQW�VKHDU�VWUHQJWK�YDOXHV�

$670�'�����VKRXOG�EH�XVHG�WR�GHWHUPLQH�DQ�DSSURSULDWH�GLUHFW�VKHDU�UDWH���'LUHFW�VKHDU
WHVWV�DUH�RIWHQ�UXQ�DW�D�UDWH�RI���PP�SHU�PLQXWH���6RPH�UHVHDUFKHUV�KDYH�GHPRQVWUDWHG
WKDW�VKHDU�UDWHV�LQ�WKLV�UDQJH�FDQ�SURGXFH�DUWLILFLDOO\�KLJK�VKHDU�VWUHQJWK�UHVXOWV���6KHDU
UDWHV�VKRXOG�EH�VHOHFWHG�WR�HQVXUH�WKDW�IXOO\�GUDLQHG�FRQGLWLRQV�SUHYDLO�LQ�WKH�EHQWRQLWH��DQG
WKDW�WKH�G\QDPLF�HIIHFWV�RI�UDSLG�ILEHU�SXOORXW�DQG�WHDULQJ�GR�QRW�DUWLILFLDOO\�LQFUHDVH�WKH
PHDVXUHG�VKHDU�VWUHQJWK���5DWHV�RI������PP�SHU�PLQXWH�RU�OHVV�GR�QRW�VHHP�WR�DGYHUVHO\
LQIOXHQFH�VKHDU�VWUHQJWK�GHWHUPLQDWLRQV�

7KH�DPRXQW�RI�RYHUEXUGHQ�SUHVVXUH�XVHG�LQ�WKH�WHVW�ZLOO�GHSHQG�RQ�WKH�DSSOLFDWLRQ���)RU
ILQDO�FRYHU�V\VWHPV��WKH�RYHUEXUGHQ�SUHVVXUH�VKRXOG�EH�QR�JUHDWHU�WKDQ�WKH�GHVLJQHG�FRYHU
VRLO�OD\HUV���)RU�OLQHU�GHVLJQV��VRPH�IHHGEDFN�IURP�WKH�GHVLJQ�DQG�RSHUDWLRQ�LV�QHHGHG���,W
PD\�EH�QHFHVVDU\�WR�VSHFLI\�WKDW�ZDVWH�ILOOLQJ�EH�OLPLWHG�WR�LQFUHPHQWDO�OLIWV�WKDW�OLPLW�WKH
DPRXQW�RI�XQ�EXWWUHVVHG�ZDVWH�SODFHG�DJDLQVW�LQWHULRU�VLGHVORSHV���7KLV�RYHUEXUGHQ
SUHVVXUH�VKRXOG�EH�DSSOLHG�SULRU�WR�K\GUDWLRQ�RI�WKH�*&/�VDPSOH�

7R�HQVXUH�WKDW�ZRUVW�FDVH�VWDELOLW\�FRQGLWLRQV�DUH�EHLQJ�WHVWHG��*&/V�VKRXOG�EH�IXOO\
K\GUDWHG�DQG�RWKHU�FRQWDFWV�VKRXOG�EH�WHVWHG�LQ�D�ZHWWHG�FRQGLWLRQ���7KH�YHUWLFDO
H[SDQVLRQ�XSRQ�ZHWWLQJ�VKRXOG�EH�YHULILHG�E\�PRQLWRULQJ�YHUWLFDO�GLVSODFHPHQW���$�JRRG
DSSURDFK�LV�WR�PHDVXUH�WKH�WKLFNQHVV�RI�WKH�*&/�DV�LW�K\GUDWHV�XQGHU�WHVW�QRUPDO�VWUHVV�
&RPSOHWH�K\GUDWLRQ�LV�LQGLFDWHG�ZKHQ�WKLFNQHVV�PDLQWDLQV�DQ�HVVHQWLDOO\�FRQVWDQW�YDOXH�
H�J���ZKHQ�WKH�UDWH�RI�FKDQJH�LQ�WKLFNQHVV�RYHU�D����KRXU�SHULRG�LV�OHVV�WKDQ���SHUFHQW�
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0RLVWXUH�VDPSOHV�VKRXOG�EH�WDNHQ�IURP�WKH�K\GUDWHG�*&/�DIWHU�WKH�VKHDU�WHVW�WR�FRQILUP
WKH�GHJUHH�RI�K\GUDWLRQ�

*HRWH[WLOH�2SWLRQV���*HRWH[WLOH�EDVHG�*&/V�FDQ�EH�PDQXIDFWXUHG�XVLQJ�D�YDULHW\�RI
QHHGOHSXQFKHG��QRQZRYHQ��JHRWH[WLOHV�DQG�ZRYHQ�VOLW�ILOP�JHRWH[WLOHV��5HVHDUFK�KDV
VKRZQ�WKDW�WKH�W\SH�RI�JHRWH[WLOH�DQG�WKH�VW\OH�RI�UHLQIRUFHPHQW�DIIHFWV�LQWHUQDO�VKHDU
VWUHQJWK��VKHDU�VWUHQJWK�DW�LQWHUIDFHV�ZLWK�H[WHUQDO�VXUIDFHV��DQG�GHJUHH�RI�GLUHFW�FRQWDFW
RI�JHRPHPEUDQH�WR�*&/���)RU�WKLV�UHDVRQ��VWDELOLW\�WHVWLQJ�VKRXOG�EH�UH�GRQH�LI�WKH
GHVLJQHG�LQWHUIDFHV�FKDQJH�FKDUDFWHU�DV�D�UHVXOW�RI�FKDQJHV�LQ�PDQXIDFWXULQJ�PHWKRGV�RU
PDWHULDOV��RU�FKDQJHV�LQ�WKH�VHOHFWHG�SURGXFWV�

5HVHDUFKHUV�KDYH�REVHUYHG�WKDW��DIWHU�K\GUDWLRQ��HQRXJK�EHQWRQLWH�FDQ�VTXHH]H�WKURXJK
WKH�RSHQLQJV�LQ�ZRYHQ�JHRWH[WLOHV�WR�FUHDWH�D�WKLQ�FRDWLQJ�RQ�WKH�VXUIDFH�RI�WKH�ZHDYLQJ�
,Q�FRQFHSW��WKLV�FRDWLQJ�FDQ�OHDG�WR�EHWWHU�FRQWDFW�ZLWK�DQ�RYHUO\LQJ�JHRPHPEUDQH��WKXV
PRUH�FORVHO\�DSSUR[LPDWLQJ�D�VWDWH�RI� LQWLPDWH�FRQWDFW �EHWZHHQ�JHRPHPEUDQH�DQG�FOD\
FRPSRQHQWV��ZKLFK�LV�D�GHVLUHG�FRQGLWLRQ�IRU�D�FRPSRVLWH�OLQHU���5HVHDUFKHUV�KDYH�DOVR
IRXQG�WKDW�QHHGOHSXQFKHG�JHRWH[WLOHV�DOORZ�OHVV�VTXHH]HRXW�RI�EHQWRQLWH�WKURXJK�WKH
JHRWH[WLOH�VWUXFWXUH�DQG�WKDW�WKLFNHU�JHRWH[WLOHV�FDQ�DOPRVW�FRPSOHWHO\�SUHYHQW�VTXHH]HRXW�

:KHWKHU�GXH�WR�OHVV�VTXHH]HRXW�RU�D�URXJKHU�VXUIDFH�WH[WXUH��QHHGOHSXQFKHG�JHRWH[WLOHV
H[KLELW�EHWWHU�VKHDU�UHVLVWDQFH�DJDLQVW�ERWK�VRLOV�DQG�WH[WXUHG�JHRPHPEUDQHV��VPRRWK
JHRPHPEUDQHV�DUH�KDUG�HQRXJK�DQG�VPRRWK�HQRXJK�WKDW�QHLWKHU�JHRWH[WLOH�VW\OH�LQ�D�*&/
SURYLGHV�KLJKHU�VKHDU�UHVLVWDQFH��

'HVLJQHUV�IDFH�D�FRQFHSWXDO�GLOHPPD�LQ�GHVLJQLQJ�VLGHVORSHV��VLQFH�WKH�JHRWH[WLOH�VW\OH
WKDW�SURYLGHV�WKH�EHVW�FRQWDFW�GRHV�QRW�SURYLGH�WKH�KLJKHVW�VKHDU�VWUHQJWK���6RPH
PDQXIDFWXUHUV�DQG�GHVLJQHUV�KDYH�UHFRPPHQGHG�XVH�RI�D�*&/�ZLWK�D�ZRYHQ�JHRWH[WLOH�RQ
WKH�VLGH�IDFLQJ�WKH�JHRPHPEUDQH��WR�DVVXUH�WKH�EHVW�FRQWDFW�EHWZHHQ�WKH�WZR�DIWHU
K\GUDWLRQ�RI�WKH�EHQWRQLWH��DQG�D�QHHGOHSXQFKHG�JHRWH[WLOH�IDFLQJ�WKH�VRLO�VXEJUDGH�
+RZHYHU��ZH�UHFRPPHQG�XVLQJ�D�*&/�ZLWK�QHHGOHSXQFKHG�JHRWH[WLOH�RQ�ERWK�VLGHV��LQ
FRQMXQFWLRQ�ZLWK�D�WH[WXUHG�JHRPHPEUDQH��IRU�LQFUHDVHG�DGKHVLRQ�WR�ERWK�WKH�VRLO
VXEJUDGH�DQG�WKH�JHRPHPEUDQH�VXUIDFHV�
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7R�HQVXUH�VWDELOLW\�RQ�VORSHV��QRQ�UHLQIRUFHG�*&/V�RU�*&/V�XVLQJ�ZRYHQ�JHRWH[WLOHV�VKRXOG
EH�UHVWULFWHG�WR�EDVH�JUDGHV�DQG�VLGHVORSHV�ZLWK�VORSHV�RI�����RU�OHVV���)RU�DQ\�VORSH�LQ
H[FHVV�RI������WKH�*&/�VHOHFWHG�VKRXOG�KDYH�QHHGOHSXQFKHG�JHRWH[WLOHV�RQ�ERWK�VLGHV�RI
WKH�SDQHO�

4XDOLW\�DVVXUDQFH�ZRUN�VKRXOG�LQFOXGH�LQVSHFWLRQ�RI�*&/�SODFHPHQW�WR�DVVXUH�WKDW�WKH
SURSHU�VLGH�RI�WKH�*&/�LV�IDFLQJ�XSZDUG��IRU�WKRVH�DSSOLFDWLRQV�ZKHUH�WKH�JHRWH[WLOH�VW\OH
IDFLQJ�WKH�JHRPHPEUDQH�LV�SDUW�RI�WKH�GHVLJQ�

6HWWOHPHQW���6HWWOHPHQW�VKRXOG�QRW�EH�DQ�LVVXH�ZLWK�UHVSHFW�WR�*&/�XVH�LQ�OLQHUV���,I�D�VLWH
KDV�D�IRXQGDWLRQ�WKDW�LV�OLNHO\�WR�VHWWOH��WKH�VLWH�VKRXOG�EH�UHJDUGHG�DV�QRW�IHDVLEOH�
UHJDUGOHVV�RI�ZKHWKHU�FRPSDFWHG�FOD\�RU�*&/�LV�XVHG�LQ�D�OLQHU�

:LWK�UHVSHFW�WR�*&/�ILQDO�FRYHU�DSSOLFDWLRQV��GHVLJQLQJ�IRU�*&/�SDQHOV�WR�VOLS�GXULQJ
VHWWOHPHQW�LV�QRW�JRRG�SUDFWLFH���6RPH�GHVLJQV�KDYH�FDOOHG�IRU�JUHDWHU�SDQHO�RYHUODSV�WR
FRPSHQVDWH�IRU�VHWWOHPHQW��RYHUDOO�RU�GLIIHUHQWLDO����7KLV�DSSURDFK�FDQ�XVH�XS�D�ODUJH�SDUW
RI�WKH�SDQHO�ZLGWK��ZKLFK�LV�JHQHUDOO\����IHHW�IRU�FRQYHQWLRQDO�*&/�SDQHOV���7KH�SUREOHP
RI�VHWWOHPHQW�VKRXOG�EH�DGGUHVVHG�LQ�WKH�HOHPHQWV�EHORZ�WKH�FDSSLQJ�OD\HU��DGGLQJ��DV
QHFHVVDU\��KLJK�VWUHQJWK�JHRWH[WLOH�RU�JHRJULG�UHLQIRUFHPHQW�LQ�WKH�JUDGLQJ�RU�VXSSRUW
OD\HUV���1HLWKHU�WKH�*&/�QRU�WKH�JHRPHPEUDQH�VKRXOG�EH�H[SHFWHG�WR�FRUUHFW�IRU�WKH
HIIHFWV�RI�VHWWOHPHQW�RU�WR�WDNH�XS�WKH�ODUJH�VWUDLQV�WKDW�PLJKW�GHYHORS�GXULQJ�VXFK
VHWWOHPHQW�

&� 6RLO�%DUULHU�/D\HU

:LWK�D�IHZ�H[FHSWLRQV��LW�LV�UHFRPPHQGHG�WKDW�*&/V�EH�VDQGZLFKHG�EHWZHHQ��DQG�SODFHG
LQ�GLUHFW�FRQWDFW�ZLWK��DQ�XQGHUO\LQJ�VRLO�EDUULHU�OD\HU�DQG�DQ�RYHUO\LQJ�JHRPHPEUDQH���7KH
WKUHH�OD\HUV�RU�FRPSRQHQWV�PDNH�XS�RQH�FRPSRVLWH�EDUULHU�OD\HU�

7KH�JHRPHPEUDQH�OD\HU�ZLOO�W\SLFDOO\�EH�KLJK�GHQVLW\�SRO\HWK\OHQH�LQ�OLQHU�V\VWHPV�RU�D
ORZHU�GHQVLW\�SRO\HWK\OHQH�LQ�ILQDO�FRYHU�V\VWHPV���7KH�GHVLJQ�VWDQGDUGV��WHVWLQJ��DQG
GRFXPHQWDWLRQ�RI�WKH�JHRPHPEUDQH�OD\HU�DUH�GHVFULEHG�LQ�FKV��15�����������DQG�����
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:LV��$GP��&RGH���7KH�VRLO�EDUULHU�OD\HU��KRZHYHU��LV�QRW�GHVFULEHG�LQ�UHJXODWRU\�FRGHV�DQG
ZDUUDQWV�VRPH�DGGLWLRQDO�H[SODQDWLRQ�

7KH�VRLO�EDUULHU�OD\HU�SHUIRUPV�VHYHUDO�IXQFWLRQV�

• 6XSSRUWLQJ�WKH�*&/��ZKLFK�HOLPLQDWHV�WKH�QHHG�WR�EULGJH�JDSV�LQ�ODUJHU�DJJUHJDWH�
FUDFNV��DQG�KROHV���*&/V�SHUIRUP�EHVW�ZKHUH�WKH\�DUH�IXOO\�VXSSRUWHG�

• 3URYLGLQJ�VXSSRUW�LQ�ILQDO�FRYHU�V\VWHPV���7KH�DFWLRQ�RI�SODFLQJ�DQG�FRPSDFWLQJ�WKH
VRLO�EDUULHU�OD\HU�OHDGV�WR�GHQVLILFDWLRQ�RI�WKH�XSSHU�OD\HUV�RI�ZDVWH���7KH�GHQVLILHG
ZDVWH�DQG�VRLO�EDUULHU�OD\HU�FDQ�SURWHFW�WKH�*&/�DQG�JHRPHPEUDQH�IURP�VRPH�RU�DOO
RI�WKH�HIIHFWV�RI�VHWWOHPHQW�

• 3UHYHQWLQJ�ORVV�RI�EHQWRQLWH�WKDW�PLJKW�VLIW�RU�EH�SLSHG�RXW�WKURXJK�WKH�*&/
JHRWH[WLOH�FRPSRQHQWV�

• 3HUIRUPLQJ�DV�D�EDFNXS�WR�D�JHRPHPEUDQH��LQ�WKH�HYHQW�WKDW�WKH�*&/�LV�GHIHFWLYH�RU
GHILFLHQW�LQ�EHQWRQLWH�

• 3URYLGLQJ�DGGLWLRQDO�DWWHQXDWLRQ�FDSDFLW\�LI�WKH�EHQWRQLWH�LQ�WKH�*&/�LV�FRPSURPLVHG
E\�FKHPLFDO�DWWDFN���7KH�VDQG��VLOW��DQG�FOD\�PLQHUDOV�LQ�ORZHU�SODVWLFLW\�VRLOV�DUH
XVXDOO\�OHVV�DIIHFWHG�E\�FKHPLFDO�FRQVWLWXHQWV�RI�OHDFKDWH�WKDQ�VRGLXP�EHQWRQLWH�

• &RQWUROOLQJ�ORVV�RI�ODQGILOO�JDV�DQG�LQIOX[�RI�DLU���,QFRPSOHWHO\�K\GUDWHG�*&/V�DUH
PXFK�PRUH�SHUPHDEOH�WR�WKH�IORZ�RI�JDV�RU�DLU�WKDQ�QDWXUDO�VRLOV�FRPSDFWHG�RQ�WKH
ZHW�VLGH�RI�RSWLPXP�ZDWHU�FRQWHQW�

• 3URYLGLQJ�PRLVWXUH�IRU�K\GUDWLRQ�RI�WKH�EHQWRQLWH�LQ�*&/V���5HVHDUFK�KDV�VKRZQ
WKDW�*&/V�UHDFK�KLJKHU�PRLVWXUH�FRQWHQWV�ZKHQ�LQ�FRQWDFW�ZLWK�VRLOV�FRPSDFWHG
ZHW�RI�RSWLPXP�ZDWHU�FRQWHQW�

$Q�HIIHFWLYH�EDUULHU�VRLO�ZLOO�FRQWDLQ�D�ZLGH�JUDGDWLRQ�RI�VRLO�SDUWLFOH�VL]HV�ZLWK�D�VLJQLILFDQW
IUDFWLRQ�FRQVLVWLQJ�RI�VLOWV�DQG�FOD\V��&(7&2�UHFRPPHQGV�D�PLQLPXP�����E\�ZHLJKW
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SDVVLQJ�WKH�1R�����VLHYH��L�H���OHVV�WKDQ������PP��DQG�ZLOO�GLVSOD\�JRRG�FRPSDFWLRQ
EHKDYLRU���5HFRPPHQGHG�8QLILHG�6RLO�&ODVVLILFDWLRQ�6\VWHP�VRLO�W\SHV�DUH�&+��&/��60��6&
DQG�0/��RU�GXDO�V\PERO�FODVVLILFDWLRQV�FRPSRVHG�RI�WKHVH�VRLO�W\SHV����:KHUH�JUDQXODU�VRLO
W\SHV��60�RU�6&��DUH�SURSRVHG�IRU�XVH�DV�D�VRLO�EDUULHU��WKH\�VKRXOG�KDYH�D�3����FRQWHQW
RI�JUHDWHU�WKDQ������VKRZ�&F�RI�JUHDWHU�WKDQ����DQG�VKRZ�D�&X�EHWZHHQ���DQG�����6LHYHG
VRLOV�WKDW�SUHVHUYH�D�ZLGH�JUDGDWLRQ�DQG�KLJK�ILQHV�FRQWHQW�PD\�DOVR�EH�DFFHSWDEOH���6DQGV
ODFNLQJ�ILQHV��RU�WKRVH�FRQWDLQLQJ�D�ODUJH�SURSRUWLRQ�RI�JUDYHOV��DQG�RUJDQLF�VRLOV�DUH�QRW
UHFRPPHQGHG�DV�VRLO�EDUULHU�OD\HUV�

5HVHDUFK�VXJJHVWV�WKDW�VRLO�EDUULHU�OD\HUV�VKRXOG�KDYH�PLQLPXP�WKLFNQHVVHV�RI����WR���
LQFKHV��GHSHQGLQJ�RQ�WKH�DSSOLFDWLRQ�DQG�ZDVWH�W\SH��FRQVWUXFWHG�LQ�OLIWV�RI�QR�PRUH�WKDQ
���LQFKHV���*HQHUDOO\��WKH\�VKRXOG�EH�FRPSDFWHG�WR�DW�OHDVW����SHUFHQW�RI�WKH�PRGLILHG
3URFWRU�PD[LPXP�GU\�GHQVLW\�DW�PRLVWXUH�FRQWHQWV�RQ�WKH�ZHW�VLGH�RI�RSWLPXP���/XPSV
DQG�SURWUXVLRQV�VKRXOG�EH�HOLPLQDWHG�RQ�WKH�VRLO�EDUULHU�OD\HU�E\�KDQG�SLFNLQJ�DQG�VPRRWK
GUXP�UROOLQJ���:LWK�DGHTXDWH�VPRRWK�UROOLQJ��D�PD[LPXP�SDUWLFOH�VL]H�LQ�WKH�EDUULHU�OD\HU
VRLO�RI���LQFK�GLDPHWHU�PD\�EH�DFFHSWDEOH���5XWV�JUHDWHU�WKDQ���LQFK�LQ�GHSWK�VKRXOG�EH
UHPRYHG�

6RLO�PDWHULDO�SODFHG�RQ�WRS�RI�D�*&/��L�H���LQ�WKH�DEVHQFH�RI�D�JHRPHPEUDQH��JHQHUDOO\
VKRXOG�DOVR�EH�VXEMHFW�WR�D�PD[LPXP�SDUWLFOH�VL]H�RI���LQFK�GLDPHWHU�

'� 6RLO�&RYHU

3URWHFWLRQ�IURP�)UHH]H�7KDZ�DQG�'HVLFFDWLRQ�'DPDJH���7KH�EHVW�SURWHFWLRQ�IURP�WKH
HIIHFWV�RI�IUHH]H�WKDZ�DQG�GHVLFFDWLRQ�LV�DGHTXDWH�VRLO�FRYHU��WKLV�LV�WUXH�IRU�ERWK�FOD\�
JHRPHPEUDQH�FRPSRVLWHV�DQG�*&/�FRPSRVLWHV����(YHQ�WKRXJK�*&/V�PD\�KDYH�EHWWHU
UHVLVWDQFH�WR�WKH�GHOHWHULRXV�HIIHFWV�RI�IUHH]H�WKDZ�RU�GU\LQJ�DQG�ZHWWLQJ�WKDQ�FRPSDFWHG
FOD\�XQGHU�LGHDO�FRQGLWLRQV��WKH\�VKRXOG�EH�SURWHFWHG�VR�DV�WR�PLQLPL]H�WKRVH�HIIHFWV���$
JHRPHPEUDQH�ZRXOG�VHHP�WR�SURYLGH�SURWHFWLRQ�DJDLQVW�GHVLFFDWLRQ��EXW�UHVHDUFK�RQ
FRPSDFWHG�FOD\�OLQHUV�FRYHUHG�RQO\�ZLWK�JHRPHPEUDQHV�KDV�VKRZQ�WKDW�WKH�FOD\�FDQ�GU\
DQG�FUDFN�FRQVLGHUDEO\�XQGHU�KRW�VXPPHU�FRQGLWLRQV���3UHVXPDEO\��*&/V�FRXOG�EH�VLPLODUO\
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GDPDJHG���,Q�IDFW��VRPH�ILHOG�LQVSHFWLRQV�KDYH�IRXQG�WKDW�*&/�SDQHOV�VKUDQN�VR�PXFK
XQGHU�D�KHDWHG�JHRPHPEUDQH�WKDW�SDQHO�RYHUODSV�SXOOHG�DSDUW�

)RU�OLQHUV��UHVHDUFK�LQGLFDWHV�WKH�VXUFKDUJH�QHFHVVDU\�WR�KROG�WKH�JHRPHPEUDQH�LQ�FRQWDFW
ZLWK�WKH�XQGHUO\LQJ�FOD\�RU�*&/�LV���IHHW���)RU�FRYHUV��WKH�WRWDO�VRLO�WKLFNQHVV�RYHU�DQ
LQVWDOOHG�*&/�VKRXOG�EH�QR�OHVV�WKDQ�WKDW�VSHFLILHG�LQ�V��15��������IRU�ILQDO�FRYHU�V\VWHPV�
L�H���DW�OHDVW���IHHW�WRWDO��LQFOXGLQJ�WKH�GUDLQ�OD\HU��URRWLQJ�]RQH�DQG�WRSVRLO���$�FRQVHUYDWLYH
DSSURDFK�ZRXOG�EH�WR�SODFH�WKH�*&/��RU��IRU�WKDW�PDWWHU��FRPSDFWHG�FOD\��EHORZ�WKH�IURVW
SHQHWUDWLRQ�GHSWK��ZKLFK�LQ�:LVFRQVLQ�FDQ�EH���IHHW�RU�PRUH�

/LPLWLQJ�)UHH�6ZHOO���%HFDXVH�HOLPLQDWLRQ�RI�IUHH�VZHOO�RI�EHQWRQLWH�LQ�*&/�LQVWDOODWLRQV
ZRXOG�UHTXLUH�VRPH���WR���IHHW�RI�VRLO�FRYHU��ZKLFK�LV�LPSUDFWLFDO�LQ�PRVW�DSSOLFDWLRQV��WKH
JRDO�VKRXOG�EH�WR�PLQLPL]H�IUHH�VZHOO�WKURXJK�SURSHU�FRQVWUXFWLRQ���&XUUHQW�FRGH
UHTXLUHPHQWV�IRU�FRPSDFWHG�FOD\�JHRPHPEUDQH�FRPSRVLWHV��ZKLFK�FDOO�IRU�FRYHULQJ�E\�D
GUDLQDJH�EODQNHW�RU�GUDLQ�OD\HU��URRWLQJ�]RQH�DQG�WRSVRLO�ZLWKLQ�WKH�VDPH�FRQVWUXFWLRQ
VHDVRQ�DV�WKH�OLQHU�RU�FDSSLQJ�OD\HU��PD\�LQDGHTXDWHO\�OLPLW�IUHH�VZHOO���7R�PLQLPL]H�IUHH
VZHOO��FRPSRVLWH�FDSV�DQG�OLQHUV�WKDW�LQFOXGH�*&/V�VKRXOG�JHQHUDOO\�UHFHLYH�FRYHU�ZLWKLQ�D
IHZ�GD\V�RI�LQVWDOODWLRQ��DQG�*&/V�ZLWKRXW�DQ�RYHUO\LQJ�JHRPHPEUDQH�VKRXOG�EH�FRYHUHG
RQ�WKH�VDPH�GD\�WKH\�DUH�LQVWDOOHG�

3UHYHQWLQJ�9HKLFOH�'DPDJH���7KHUH�LV�D�QHHG�IRU�*&/V�WR�EH�FRYHUHG�IRU�SURWHFWLRQ�DQG�WR
EH�VXEMHFWHG�WR�VRPH�RYHUEXUGHQ�SUHVVXUH��ZKHWKHU�WKH\�DUH�XVHG�E\�WKHPVHOYHV�RU�ZLWK�D
JHRPHPEUDQH�LQ�D�FRPSRVLWH�EDUULHU���7KH�PDWHULDOV�WR�EH�XVHG�WR�FRYHU�D
JHRPHPEUDQH�*&/�XVXDOO\�KDYH�WR�EH�KDXOHG�DQG�VSUHDG�E\�ZKHHOHG�DQG�WUDFNHG
HTXLSPHQW��\HW�WKH�DFWLYLWLHV�RI�SODFLQJ�WKH�FRYHULQJ�VRLOV�FDQ�OHDG�WR�GDPDJH�E\�UXWWLQJ�RU
SXQFWXUH���'DPDJH�FDQ�EH�PLQLPL]HG�E\�FRQILQLQJ�WUDIILF�WR�]RQHV�RI�DGHTXDWH�VRLO
WKLFNQHVV���7KH�PLQLPXP�FRYHU�UHTXLUHPHQWV�IRU�WUDIILF�RQ�JHRPHPEUDQHV�LQ�V��15
����������K���:LV��$GP��&RGH�PD\�DOVR�EH�DSSURSULDWH�DV�JXLGDQFH�IRU�*&/V���$Q
H[FHSWLRQ�PD\�EH�PDGH�IRU�WKH�XVH�RI�VPDOO�DOO�WHUUDLQ�YHKLFOHV�WR�GHSOR\�WKH�RYHUO\LQJ
JHRPHPEUDQH�
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(� 7LH�,QV�%HWZHHQ�3KDVHV

/DQGILOO�OLQHUV�DQG�ILQDO�FRYHUV�DUH�FRPPRQO\�FRQVWUXFWHG�LQ�D�SKDVHG�PDQQHU��ZLWK�FHOOV�RU
SKDVHV�FRQVWUXFWHG�DW�LQWHUYDOV�WKDW�YDU\�IURP�KDOI�D�\HDU�WR�VHYHUDO�\HDUV���$V�D�UHVXOW��WKH
WUDQVLWLRQ�DUHD�EHWZHHQ�WZR�SKDVHV�FRQVWLWXWHV�DQ�LPSRUWDQW�GHVLJQ�HOHPHQW�IRU�*&/�ZRUN�

7KH�IROORZLQJ�JXLGHOLQHV�DUH�RIIHUHG��DOWKRXJK�LQGLYLGXDO�VLWH�FKDUDFWHULVWLFV�RU�GHVLJQ
LQQRYDWLRQV�PD\�UHVXOW�LQ�RWKHU�DSSURSULDWH�GHVLJQV�

• :KHQ�D�*&/�LV�FRQQHFWHG�WR�D�FRPSDFWHG�FOD\�OD\HU��LW�VKRXOG�EH�H[WHQGHG�RYHU�WKH
HGJH�RI�WKH�FRPSDFWHG�FOD\�DW�OHDVW���IHHW���7KLV�PD\�UHTXLUH�UHPRYDO�RI�ZDVWH�
GUDLQDJH�OD\HU��JHRPHPEUDQH��DQG�FRQILQLQJ�EHUPV�LQ�OLQHU�FRQVWUXFWLRQ��RU�GUDLQ
OD\HU��URRWLQJ�]RQH��DQG�WRSVRLO�LQ�D�ILQDO�FRYHU�

• :KHQ�WZR�SKDVHV�FRQWDLQLQJ�*&/�OD\HUV�DUH�FRQQHFWHG��WKH�HGJH�RI�WKH�SUHYLRXVO\
FRQVWUXFWHG�SKDVH
V�*&/�VKRXOG�EH�SURWHFWHG�IURP�H[FHVV�VRLO�PRLVWXUH�FRQWDFW�E\
SODVWLF�FRQVWUXFWLRQ�ILOP�UROOHG�RYHU�ERWK�WRS�DQG�ERWWRP�VLGHV�IRU�DW�OHDVW�D���IRRW
ZLGWK�DORQJ�WKH�HGJH�RI�WKH�*&/�SDQHO��DQG�SUHIHUDEO\�H[WHQGLQJ�RYHU�KDOI�RI�WKH
ZLGWK�RI�WKH�*&/���7KH�RYHUO\LQJ�JHRPHPEUDQH�VKRXOG�H[WHQG�EH\RQG�WKH�HGJH�RI
WKH�*&/�DQG�DOVR�EH�SURWHFWHG�IRU�IXWXUH�XQFRYHULQJ���,W�LV�FRPPRQ��IRU�LQVWDQFH��WR
FRYHU�WKH�HGJH�RI�WKH�JHRPHPEUDQH�ZLWK�|�LQFK�SO\ZRRG�SDQHOV�WR�SURYLGH
SURWHFWLRQ�DJDLQVW�LPSDFW�GDPDJH�ZKHQ�WKH�JHRPHPEUDQH�HGJH�LV�UH�H[SRVHG�
0XOWLSOH�IHHW�RI�DGGLWLRQDO�VRLO�VKRXOG�EH�SODFHG�RYHU�WKH�HGJHV�RI�WKH�JHRV\QWKHWLFV
WR�GLYHUW�ZDWHU�DZD\�IURP�WKH�EXULHG�HGJHV�DQG�WR�LPSRVH�DGGLWLRQDO�RYHUEXUGHQ
SUHVVXUH�WR�PLQLPL]H�VZHOOLQJ�RI�WKH�*&/���'XULQJ�FRQVWUXFWLRQ�RI�WKH�VXEVHTXHQW
SKDVH��DOO�RYHUEXUGHQ�VRLO�VKRXOG�EH�UHPRYHG�DQG�WKH�JHRPHPEUDQH�SXOOHG�EDFN��WR
DOORZ�RYHUODSSLQJ�WKH�*&/�SDQHO�HGJHV�E\�DW�OHDVW�RQH�IRRW�

)� *&/V�&RQVLVWLQJ�RI�*HRPHPEUDQH�DQG�%HQWRQLWH

$�IHZ�*&/�SURGXFWV�GLIIHU�IURP�FRQYHQWLRQDO�*&/V�LQ�WKDW�WKH\�FRPELQH�EHQWRQLWH�DQG�D
SRO\HWK\OHQH�JHRPHPEUDQH�LQVWHDG�RI�D�JHRWH[WLOH���%HFDXVH�PRVW�RI�WKH�UHFRPPHQGDWLRQV
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LQ�WKLV�JXLGDQFH�SHUWDLQ�SULPDULO\�WR�JHRWH[WLOH�EDVHG�*&/V��WKH�IROORZLQJ�FRQVLGHUDWLRQV
VKRXOG�EH�QRWHG�IRU�SURSRVDOV�LQYROYLQJ�JHRPHPEUDQH�EDVHG�*&/V�

6RPH�GHVLJQHUV�KDYH�SURSRVHG�WR�UHSODFH�ERWK�WKH�FOD\�DQG�JHRPHPEUDQH�FRPSRQHQWV�RI
D�OLQHU�RU�FRYHU�ZLWK�D�JHRPHPEUDQH�EDVHG�*&/���*HRPHPEUDQH�EDVHG�*&/�SDQHOV�DUH
W\SLFDOO\�SURSRVHG�WR�EH�RYHUODSSHG��QRW�KHDW�ZHOGHG���:HOGLQJ�FDQ�EH�GLIILFXOW�LI�WKH
EHQWRQLWH�WKDW�LV�JOXHG�WR�WKH�JHRPHPEUDQH�KDV�WR�EH�UHPRYHG���6LQFH�KHDW�ZHOGLQJ�RI
JHRPHPEUDQH�EDVHG�*&/V�VWLOO�DSSHDUV�WR�EH�H[SHULPHQWDO�DQG�XQFRPPRQ��WKHVH�SURGXFWV
VKRXOG�QRW�EH�UHJDUGHG�DV�DQ�HTXLYDOHQW�UHSODFHPHQW�IRU�D�FRPSRVLWH�RI�JHRWH[WLOH�EDVHG
*&/�DQG�JHRPHPEUDQH�WKDW�LV�KHDW�ZHOGHG�

7KH�JHRPHPEUDQH�FRPSRQHQW�RI�D�JHRPHPEUDQH�EDVHG�*&/�FDQ�EH�SURYLGHG�LQ�DQ\
WKLFNQHVV�IURP����PLOV�WR�����PLOV��EXW�LV�W\SLFDOO\�SURSRVHG�LQ�WKH����WR����PLO�UDQJH�
7KLV�OLPLWV�WKH�XQLW�ZHLJKW�DQG�DOORZV�PRUH�VXUIDFH�DUHD�LQ�D�VWDQGDUG�UROO��EXW�LW�UHTXLUHV
DGGHG�DWWHQWLRQ�WR�WKH�RYHUODSSHG�VHDPV�DQG�WR�SURWHFWLRQ�IURP�SXQFWXULQJ��DQG�DOVR
LQFUHDVHV�WKH�SRWHQWLDO�IRU�GDPDJH�LI�ZHOGLQJ�LV�DWWHPSWHG�

,Q�FXUUHQW�JHRPHPEUDQH�EDVHG�*&/V��WKH�EHQWRQLWH�LV�QRW�UHLQIRUFHG�DQG�LV�ERXQG�WR�WKH
JHRPHPEUDQH�E\�ZDWHU�VROXEOH�JOXH���:LWKRXW�UHLQIRUFHPHQW��K\GUDWHG�EHQWRQLWH�PD\�EH
VTXHH]HG�E\�WKH�ZHLJKW�RI�FRQVWUXFWLRQ�YHKLFOHV���&RYHU�VRLO�VKRXOG�EH�SODFHG�VRRQ�DIWHU
WKH�*&/�LV�GHSOR\HG�WR�PLQLPL]H�VXFK�VTXHH]LQJ��DQG�OLPLWV�RQ�YHKLFOH�ZHLJKWV�VKRXOG�EH
DW�OHDVW�DV�VWULQJHQW�DV�WKRVH�DSSOLHG�WR�JHRWH[WLOH�EDVHG�*&/V�

6LQFH�WKLV�VW\OH�RI�JHRPHPEUDQH�LV�QRW�UHLQIRUFHG�DQG�WKHUH�KDYH�EHHQ�UHSRUWV�RI�IDLOXUHV
RQ�VORSHV�ZLWK�WKLV�PDWHULDO��LWV�XVH�DV�SDUW�RI�D�ILQDO�FRYHU�V\VWHP�RU�LQ�ORQJ�LQWHULRU�VORSHV
LV�QRW�UHFRPPHQGHG�

'HVLJQV�SURSRVLQJ�XVH�RI�JHRPHPEUDQH�EDVHG�*&/V�VKRXOG�FRQVLGHU�WKH�UHFRPPHQGDWLRQV
LQ�WKLV�VHFWLRQ�EXW�VKRXOG�EH�MXVWLILHG�DQG�VXSSRUWHG�RQ�WKHLU�RZQ�PHULWV���$Q\�SURSRVDO�WR
XVH�D�JHRPHPEUDQH�EDVHG�*&/�VKRXOG�FOHDUO\�DGGUHVV�LWV�XQLTXH�FKDUDFWHULVWLFV�
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$� *&/�&RQVWUXFWLRQ

*&/�6WRUDJH���*&/V�VKRXOG�EH�VWRUHG�LQ�D�PDQQHU�WKDW�SURWHFWV�WKHP�IURP�PRLVWXUH
DQG�H[SRVXUH�WR�ZHDWKHU���5ROOHG�XS�SDQHOV�VKRXOG�EH�NHSW�LQVLGH�VHDOHG�SODVWLF
ZUDSSHUV�XQWLO�MXVW�EHIRUH�WKH\�DUH�WR�EH�XVHG���7KH�UROOV�VKRXOG�EH�VXSSRUWHG�RII
WKH�JURXQG��RQ�SDOOHWV�RU�SO\ZRRG�SDQHOV�DORQJ�WKHLU�HQWLUH�OHQJWK��DQG�FRYHUHG�E\
SODVWLF�ILOP�RU�VKHHWLQJ���3URSHU�HTXLSPHQW�VKRXOG�EH�XVHG�IRU�VXSSRUW�DQG�KDQGOLQJ
RI�WKH�UROOV��VLQFH�WKH\�FDQ�EH�GDPDJHG�HDVLO\���*&/�UROOV�QHHG�VXSSRUW�DORQJ�WKH
HQWLUH�UROO��VLQFH�EXFNOLQJ�FDQ�DOVR�GDPDJH�WKH�SDQHO�

3DQHO�SODFHPHQW���*&/�SDQHOV�DUH�KDQGOHG�XVLQJ�PHWKRGV�VLPLODU�WR�WKRVH�XVHG�ZLWK
JHRPHPEUDQHV���$W�WKH�VWRUDJH�DUHD��WKH�SODVWLF�ZUDSSLQJ�LV�UHPRYHG�LPPHGLDWHO\
EHIRUH�DQ�LQGLYLGXDO�UROO�LV�GHSOR\HG���7KH�WUDQVSRUW�DQG�OLIWLQJ�PDFKLQH�LV�JHQHUDOO\
DQ�HQGORDGHU���$�VSUHDGHU�EDU�LV�VXVSHQGHG�IURP�WKH�PDFKLQH�EXFNHW�RU�DUP�DQG
LQVHUWHG�WKURXJK�WKH�KROORZ�FDUGERDUG�FRUH�RI�WKH�*&/�UROO���3LFNLQJ�XS�D�*&/�UROO�E\
IRUNOLIW�DUPV�RU�RWKHU�PHDQV�LV�OLNHO\�WR�GDPDJH�WKH�*&/�

7KH�HQGORDGHU�GHSOR\LQJ�WKH�*&/�HLWKHU�UHPDLQV�VWDWLRQDU\�DQG�VXSSRUWV�WKH�UROO
ZKLOH�LW�LV�SXOOHG�RXW��RU�EDFNV�XS�IURP�WKH�DQFKRU�WUHQFK�DQG�XQUROOV�WKH�SDQHO�
'XULQJ�GHSOR\PHQW�RI�WKH�SDQHO�E\�WKH�HQGORDGHU��UXWWLQJ�RI�WKH�VXEJUDGH�PD\
RFFXU��UHGXFLQJ�WKH�HIIHFWLYHQHVV�RI�WKH�FRPSRVLWH�OLQHU�V\VWHP�

2Q�DQ\�VORSH�JUHDWHU�WKDQ������SDQHOV�VKRXOG�EH�RULHQWHG�SDUDOOHO�WR�WKH�VORSH��L�H��
UXQQLQJ�GRZQ�WKH�VORSH���DQG�UXQ�RXW�EH\RQG�WKH�WRH�RI�VORSH���WR����IHHW���(QG
VHDPV�RQ�VORSHV�VKRXOG�EH�DYRLGHG�RU�PLQLPL]HG���:KHUH�DQ�HQG�VHDP�LV�QHFHVVDU\�
LW�VKRXOG�XWLOL]H�D����LQFK�RYHUODS��ZLWK�WKH�RYHUODS�VKLQJOHG�GRZQVORSH��DQG�VKRXOG
KDYH�QR�HQG�VHDPV�ZLWKLQ����IHHW�XS��RU�GRZQVORSH�RQ�DGMDFHQW�SDQHOV�

$QFKRU�WUHQFKHV�DUH�JHQHUDOO\�XVHG�DW�WKH�WRS�RI�VORSHV�IRU�VHFXULQJ�JHRPHPEUDQHV�
JHRWH[WLOHV��DQG�*&/V�GXULQJ�OLQHU�FRQVWUXFWLRQ���*HQHUDOO\��WKH�*&/�DQG
JHRPHPEUDQH�FDQ�EH�DQFKRUHG�LQ�D�FRPPRQ�DQFKRU�WUHQFK���2QFH�D�VLWH�KDV�EHHQ
FRQVWUXFWHG�DQG�ILOOHG��WKH�VWDELOLW\�RI�JHRV\QWKHWLFV�RQ�LQWHULRU�VLGHVORSHV�LV�EDVHG
RQ�WKH�IULFWLRQDO�UHVLVWDQFH�RQ�WKH�VORSH��QRW�RQ�WKH�WHQVLOH�UHLQIRUFHPHQW�DIIRUGHG
E\�DQFKRUDJH�DW�WKH�WRS�RI�WKH�VORSH���'XULQJ�FRQVWUXFWLRQ�DQG�SULRU�WR�ILOOLQJ�
KRZHYHU��WHQVLOH�UHLQIRUFHPHQW�PD\�SOD\�D�SDUW�LQ�*&/�VWDELOLW\�RQ�VORSHV�
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)RU�SURWHFWLRQ�DJDLQVW�SK\VLFDO�GDPDJH�DQG�SUHPDWXUH�K\GUDWLRQ��*&/�SDQHOV�VKRXOG
EH�FRYHUHG�E\�D�JHRPHPEUDQH��LQ�FRPSRVLWH�EDUULHU�VWUXFWXUHV��RQ�WKH�VDPH�GD\�WKH
*&/�LV�ODLG�GRZQ��DQG�E\�D�VRLO�OD\HU�DV�VRRQ�WKHUHDIWHU�DV�SRVVLEOH��EXW�LQ�DQ\�FDVH
ZLWKLQ�WKH�QH[W�IHZ�GD\V���*&/�SDQHOV�VKRXOG�EH�ODLG�GRZQ�LQ�D�UHOD[HG�FRQGLWLRQ�
IUHH�RI�ZULQNOHV�DQG�ZLWKRXW�VWUHWFKLQJ�WKH�SDQHO�

7KH�*&/�VKRXOG�EH�FKHFNHG�WR�HQVXUH�WKDW�WKH�SURSHU�VLGH�LV�IDFLQJ�XS�DFFRUGLQJ�WR
WKH�GHVLJQHU
V�VSHFLILFDWLRQV���0DQ\�EUDQGV�RI�*&/V�DUH�PDQXIDFWXUHG�ZLWK
LQGLFDWRU�PDUNLQJV�IRU�WKH�SURSHU�VLGH�XS�LPSULQWHG�RQ�WKH�JHRWH[WLOH�

*&/�SDQHOV�VKRXOG�EH�GHSOR\HG�LQ�RUGHU�WR�DFKLHYH�WKH�SURSHU�DPRXQW�RI�RYHUODS
ZLWKRXW�FRQWDPLQDWLQJ�WKH�RYHUODS�DUHD�ZLWK�XQGHUO\LQJ�VRLO���7KH�RYHUODS�DUHD
QHHGV�WR�EH�FOHDQ�WR�HQVXUH�D�WLJKW�VHDO�DORQJ�VHDPV���,I�WKH�GHSOR\PHQW�VHTXHQFH
UHTXLUHV�WKDW�WKH�RYHUODS�EH�VZLWFKHG�DIWHU�GHSOR\PHQW��WKH�XSSHU�SDQHO�VKRXOG�EH
IROGHG�EDFN�DQG�WKH�ORZHU�SDQHO�JHQWO\�VKDNHQ�RU�EUXVKHG�WR�UHPRYH�VRLO�ORGJHG�RQ
WKH�ERWWRP�RI�WKH�ORZHU�JHRWH[WLOH�SULRU�WR�WKH�RYHUODS�EHLQJ�VZLWFKHG�

*HRPHPEUDQH�SODFHPHQW���*&/�DQG�JHRPHPEUDQH�LQVWDOODWLRQ�VKRXOG�RFFXU�DW�WKH
VDPH�WLPH���,Q�SUDFWLFH��WKH�VDPH�FUHZV�XVXDOO\�LQVWDOO�ERWK�JHRV\QWKHWLF�PDWHULDOV�
:KLOH�SODFHPHQW�RI�*&/�SDQHOV�LV�UHODWLYHO\�VWUDLJKWIRUZDUG��SODFLQJ�JHRPHPEUDQH
SDQHOV�RYHU�*&/�SDQHOV�UHTXLUHV�VRPH�VSHFLDOL]HG�PHWKRGV�DQG�ZLOO�VORZ�WKH�RYHUDOO
JHRV\QWKHWLF�LQVWDOODWLRQ�SURFHVV���7KH�EDVLF�SUREOHP�LV�WKDW�ODUJH�FRQVWUXFWLRQ
HTXLSPHQW�W\SLFDOO\�XVHG�WR�XQUROO�JHRPHPEUDQHV�FDQQRW�EH�DOORZHG�WR�UXQ�RYHU�WKH
*&/���7KH�ZHLJKW�RI�WKH�HTXLSPHQW�FDQ�GDPDJH�WKH�*&/�E\�ODWHUDOO\�GLVSODFLQJ�WKH
EHQWRQLWH�RU�E\�GHIRUPLQJ�WKH�VXEJUDGH�XQGHU�WKH�ZKHHOV��,Q�IDFW��QR�ODUJH
HTXLSPHQW��ZKHWKHU�ZKHHOHG�RU�WUDFNHG��VKRXOG�WUDYHO�RYHU�HLWKHU�*&/�RU
JHRPHPEUDQH�VXUIDFHV�ZLWKRXW�DQ�DGHTXDWH�FXVKLRQ�RI�VRLO�

2Q�VKDOORZHU�VORSHV�DQG�ZLWK�VPRRWK�JHRPHPEUDQH��WKH�JHRPHPEUDQH�FDQ�EH
GHSOR\HG�RYHU�WKH�*&/�E\�ODERUHUV�RU�VPDOO�IRXU�ZKHHO�GULYH�DOO�WHUUDLQ�YHKLFOHV
�$79V����3XOOLQJ�WKH�VPRRWK�JHRPHPEUDQH�RYHU�WKH�*&/�LV�UHODWLYHO\�HDV\�EXW�LW
GRHV�UHVXOW�LQ�EHQWRQLWH�GXVW�FRDWLQJ�WKH�JHRPHPEUDQH��LQFOXGLQJ�WKH�HGJHV�WKDW
KDYH�WR�EH�KHDW�VHDPHG���'HSOR\LQJ�WKH�JHRPHPEUDQH�RII�WR�WKH�VLGH�RI�WKH�*&/
SDQHOV�LV�DQ�DOWHUQDWLYH��EXW�VWLOO�UHVXOWV�LQ�WKH�JHRPHPEUDQH�KDYLQJ�WR�EH�SXOOHG�LQWR
SODFH���$W�WKLV�SRLQW��WKHUH�LV�QRW�HQRXJK�LQGXVWU\�IHHGEDFN�WR�VD\�LI�RQH�PHWKRG�LV
FOHDUO\�VXSHULRU�WR�WKH�RWKHU�
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2Q�VWHHSHU�VORSHV��ZKHUH�WH[WXUHG�JHRPHPEUDQHV�DUH�W\SLFDOO\�XVHG��D��UXE�VKHHW�
RU�VOLS�VKHHW�PDGH�RI�WKLQ�SODVWLF�ILOP�LV�XVXDOO\�SODFHG�RYHU�WKH�*&/�EHIRUH�SXOOLQJ
WKH�JHRPHPEUDQH�RYHU�LW���7KH�JHRWH[WLOHV�LQ�WKH�*&/�DGKHUH�VR�ZHOO�WR�WKH
WH[WXULQJ�WKDW�WH[WXUHG�JHRPHPEUDQHV�FDQQRW�EH�SXOOHG�RYHU�WKH�*&/�ZLWKRXW
GDPDJLQJ�RQH�RU�WKH�RWKHU���3XOOLQJ�WKH�JHRPHPEUDQH�RXW�RYHU�WKH�SODVWLF�ILOP�XVLQJ
ODERUHUV�RU�$79V�FDQ�EHFRPH�LPSUDFWLFDO�GXH�WR�WKH�VOLSSHU\�IRRWLQJ�DQG�ZHLJKW�RI
WKH�SDQHO���2QH�DOWHUQDWLYH�PHWKRG�WKDW�KDV�VKRZQ�VXFFHVV�RQ�VORSHV�LV�WKH�XVH�RI
D�WUDFNHG�EDFNKRH�ZLWK�VXIILFLHQW�UHDFK�WR�VXVSHQG�WKH�JHRPHPEUDQH�UROO�RYHU�WKH
*&/�ZKLOH�WUDYHOLQJ�RQ�WKH�VXEJUDGH�SDUDOOHO�WR�WKH�HGJH�RI�WKH�*&/���2QFH�WKH
JHRPHPEUDQH�SDQHO�LV�SRVLWLRQHG�IRU�FRUUHFW�RYHUODS�DQG�ZHOGHG�WR�WKH�SDQHO�QH[W
WR�LW��WKH�VOLS�VKHHW�FDQ�EH�SXOOHG��ZLWK�VRPH�FRQVLGHUDEOH�WXJJLQJ�E\�WKH�ODERUHUV�
RXW�IURP�EHWZHHQ�WKH�*&/�DQG�JHRPHPEUDQH�SDQHOV��IROGHG�EDFN�RYHU�WKH
JHRPHPEUDQH��DQG�EH�LQ�SRVLWLRQ�IRU�SXOOLQJ�RYHU�WKH�QH[W�*&/�SDQHO�WR�EH�ODLG�RXW�

'HSDUWPHQW�VWDII�KDYH�REVHUYHG�D�*&/�LQVWDOODWLRQ�ZKHUH�D�WH[WXUHG�JHRPHPEUDQH
ZDV�SXOOHG�RYHU�WKH�*&/�E\�DQ�$79���)LEHUV�LQ�WKH�XSSHU�JHRWH[WLOH�RI�WKH�*&/�ZHUH
YLVLEO\�SXOOHG�DQG�WRUQ���2I�PRUH�FRQFHUQ�LV�WKDW�WKH�JHRWH[WLOH�IDEULF�ZDV�GHJUDGHG
RU� FRPEHG�RXW �DORQJ�WKH�DOLJQPHQW�RI�WKH�SDQHO���7KLV�W\SH�RI�GHJUDGDWLRQ�PD\
KDYH�WZR�HIIHFWV���7KH�JHRWH[WLOH�ILEHUV�LQ�GLUHFW�FRQWDFW�ZLWK�WKH�JHRPHPEUDQH�DUH
ZHDNHQHG�RU�EURNHQ��DQG�SRWHQWLDO�VKHDU�UHVLVWDQFH�EHWZHHQ�WKH�WH[WXUHG
JHRPHPEUDQH�DQG�WKH�XSSHU�JHRWH[WLOH�RI�WKH�*&/�LV�UHGXFHG���$EUDVLRQ�EHWZHHQ
WKH�JHRWH[WLOH�DQG�JHRPHPEUDQH�PD\�DOVR�VPRRWK�GRZQ�VRPH�RI�WKH�WH[WXULQJ�RI
WKH�JHRPHPEUDQH��OHDGLQJ�WR�IXUWKHU�FRPSURPLVH�RI�WKH�VKHDU�UHVLVWDQFH�EHWZHHQ
WKH�WZR�PDWHULDOV���&RQVHTXHQWO\��LW�LV�UHFRPPHQGHG�WKDW�WH[WXUHG�JHRPHPEUDQH�EH
XQUROOHG�DQG�PDQHXYHUHG�RYHU�D�VOLS�VKHHW�UDWKHU�WKDQ�GLUHFWO\�RQ�WKH�XSSHU�VXUIDFH
RI�D�*&/�SDQHO�

6HDPLQJ���*&/�SDQHOV�DUH�QRW�SK\VLFDOO\�ERQGHG�WR�HDFK�RWKHU���6HDPLQJ�LV
DFFRPSOLVKHG�E\�VLPSO\�RYHUODSSLQJ�DGMDFHQW�SDQHOV�DQG�PD\�RU�PD\�QRW�LQFOXGH�D
OD\HU�RI�ORRVH�EHQWRQLWH�DW�WKH�RYHUODS���&XUUHQW�LQGXVWU\�UHFRPPHQGDWLRQV�IRU
RYHUODSV�DUH���LQFKHV�IRU�ODWHUDO�VHDPV��SDUDOOHO�WR�WKH�UROO�HGJHV������LQFKHV�IRU�HQG
VHDPV��HQG�RI�UROO�HGJHV���DQG���WR����LQFKHV�IRU�SDWFKHV�DQG�DQJOH�FXWV���0RVW
*&/�SURGXFWV�DUH�SUHSULQWHG�ZLWK�RYHUODS�PDUNLQJV�DORQJ�WKHLU�ORQJ�HGJHV�

3DQHO�OD\GRZQ�VKRXOG�EH�RUJDQL]HG�WR�DYRLG�HQG�VHDPV�RQ�VORSHV���6LQFH�*&/V�DUH
PDQXIDFWXUHG�LQ�OHQJWKV�RI�DERXW�����IHHW��ODUJHU�VLWHV�WKDW�FRQWDLQ�ORQJHU�VORSHV
ZLOO�QHFHVVDULO\�LQYROYH�HQG�VHDPV�RQ�VORSHV���,Q�VXFK�FDVHV��VHDPV�VKRXOG�EH
VWDJJHUHG�WR�DYRLG�EHLQJ�FORVH�WR�HDFK�RWKHU�
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*HQHUDOO\��DGGLWLRQDO�JUDQXODU�EHQWRQLWH�LV�SODFHG�EHWZHHQ�WKH�RYHUODS�DORQJ�VHDPV
IRU�QHHGOHSXQFKHG�*&/V���7KH�LQGXVWU\�UHFRPPHQGHG�UDWH�LV�RQH�TXDUWHU�SRXQG�RI
EHQWRQLWH�SHU�IRRW�RI�VHDP���,W�LV�JRRG�SUDFWLFH�WR�XVH�DQ�DSSOLFDWLRQ�PDFKLQH�UDWKHU
WKDQ�HVWLPDWLQJ�KDQG�DSSOLFDWLRQV���7KH�DSSOLFDWLRQ�UDWHV�VKRXOG�EH�FKHFNHG
SHULRGLFDOO\�WR�YHULI\�PDFKLQH�VHWWLQJV�RU�FUHZ�SUDFWLFHV���*HQHUDOO\��LQGXVWU\
UHFRPPHQGDWLRQV�GR�QRW�FDOO�IRU�JUDQXODU�EHQWRQLWH�LQ�WKH�VHDP�RYHUODSV�IRU�JOXHG
*&/V�ZLWK�WKLQ�ZRYHQ�JHRWH[WLOH�EDFNLQJ�

0RUH�ORRVH�EHQWRQLWH�LV�QRW�EHWWHU���$�PDVV�RI�ORRVH�EHQWRQLWH�EHORZ�WKH
JHRPHPEUDQH�FDQ�DFW�DV�D�VOLSSDJH�]RQH���$OVR��ORRVH�EHQWRQLWH�FDQ�JHQHUDWH�GXVW
WKDW�JHWV�LQWR�JHRPHPEUDQH�RYHUODSV��FRPSURPLVLQJ�IXVLRQ�DQG�H[WUXVLRQ�ZHOG
TXDOLW\���,W�LV�SUREDEO\�LPSRVVLEOH�WR�WRWDOO\�SUHYHQW�GXVW�LQ�WKH�VHDPV��EXW�WKH
SUREOHP�FDQ�EH�PLQLPL]HG�E\�JRRG�ZHOGLQJ�SUDFWLFHV���([WUXVLRQ�ZHOGLQJ�LQFOXGHV
DQ�DEUDVLRQ�VWHS�WKDW�HIIHFWLYHO\�UHPRYHV�EHQWRQLWH�GXVW���)XVLRQ�ZHOGHG�VHDPV
VKRXOG�EH�FOHDQHG�EHIRUH�EHLQJ�ZHOGHG���&OHDQLQJ�ZLWK�GU\�FORWK�RU�SDSHU�WRZHOV�LV
UHFRPPHQGHG���:HW�WRZHOV�PD\�K\GUDWH�WKH�EHQWRQLWH�DQG�PDNH�LW�HYHQ�PRUH
GLIILFXOW�WR�UHPRYH�

3DWFKHV�DQG�SHQHWUDWLRQV���7HFKQLTXHV�IRU�FUHDWLQJ�SDWFKHV�DQG�FRQQHFWLRQV�WR
SHQHWUDWLRQV��VXFK�DV�JDV�ZHOOV�SHQHWUDWLQJ�D�ILQDO�FRYHU��DUH�QRW�\HW�IXOO\
GHYHORSHG���0XFK�GHSHQGV�RQ�WKH�GHVLJQHU
V�RU�LQVWDOOHU V�FUHDWLYLW\���7KH�JHQHUDO
SDWWHUQ�LV�WR�FXW�D�KROH�RU�D�SDLU�RI�SHUSHQGLFXODU�VOLWV�LQ�WKH�SDQHO�FORVH�WR�RU�MXVW
VPDOOHU�WKDQ�WKH�GLDPHWHU�RI�WKH�SHQHWUDWLRQ��DQG�IROG�RU�SXOO�WKH�SDQHO�RYHU�WKH
SHQHWUDWLRQ���7R�SURYLGH�VXSSRUW�DURXQG�WKH�SHQHWUDWLRQ�DQG�XQGHU�WKH�*&/�DQG
JHRPHPEUDQH��DOO�YRLGV�VKRXOG�EH�ILOOHG�LQ�DQG�SDFNHG�ZLWK�D�PL[WXUH�RI�VDQG�DQG
����WR�����SRZGHUHG�EHQWRQLWH��PL[HG�DQG�SODFHG�GU\���$Q\�YRLGV�RU�JDSV�EHORZ
WKH�JHRV\QWKHWLFV�FDQ�OHDG�WR�EULGJLQJ��VWUHWFKLQJ��WHDULQJ�RU�VOLSSLQJ��DQG�XOWLPDWH
IDLOXUH�

3UHPDWXUH�K\GUDWLRQ���,W�VKRXOG�QHYHU�EH�QHFHVVDU\�WR�LQWHQWLRQDOO\�K\GUDWH�*&/V�LQ
ODQGILOO�FRQVWUXFWLRQ���*&/�SDQHOV�VKRXOG�DEVRUE�VXIILFLHQW�PRLVWXUH�IURP�WKH�VRLO
VXEJUDGH�

([FHVVLYH�ZHWWLQJ�RI�*&/�SDQHOV�SULRU�WR�FRYHULQJ�FDQ�OHDG�WR�XQFRQILQHG�VZHOOLQJ
RI�WKH�EHQWRQLWH���6RPH�FRQVXOWLQJ�HQJLQHHUV�DQG�*&/�VXSSOLHUV�KDYH�UHSRUWHG�FDVHV
LQ�ZKLFK�ODUJH�H[SRVHG�DUHDV�RI�*&/�SDQHOV�KDYH�EHHQ�VRDNHG�E\�XQH[SHFWHG�KHDY\
UDLQV���7KH�UDSLG�H[SDQVLRQ�RI�WKH�EHQWRQLWH�FUHDWHV�D�VRIW�DQG�VWLFN\�VXUIDFH��DQG�
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HVSHFLDOO\�ZLWK�QRQUHLQIRUFHG��JOXHG�*&/�SDQHOV��PD\�OHDG�WR�VTXHH]HRXW�RI
EHQWRQLWH�GXH�WR�IRRW�RU�YHKLFOH�WUDIILF��RU��LQ�WKH�FDVH�RI�XQUHLQIRUFHG�*&/�SDQHOV�
PDVVHV�RI�EHQWRQLWH�IORZLQJ�GRZQVORSH���/LJKW��VKRUW�UDLQV�DSSHDU�WR�EH�OHVV�RI�D
SUREOHP��HVSHFLDOO\�IRU�UHLQIRUFHG�*&/V��LQ�ZKLFK�WKH�KHDYLHU�JHRWH[WLOHV�PRUH
HIIHFWLYHO\�SURWHFW�WKH�EHQWRQLWH�IURP�ZHWWLQJ�

([FHVV�ZHWWLQJ�LV�HYLGHQFHG�E\�WKH�SUHVHQFH�RI�K\GUDWHG�EHQWRQLWH�RQ�RU�LQ�WKH
*&/��D�VLJQLILFDQW�LQFUHDVH�LQ�WKH�ZHLJKW�RI�SDQHOV��RU�DQ�LQFUHDVH�LQ�SDQHO
WKLFNQHVV�

([FHVVLYHO\�ZHWWHG�*&/�SDQHOV�DUH�LPSUDFWLFDO�WR�FRYHU�ZLWK�JHRPHPEUDQH�RU�VRLO
DQG�PXVW�EH�FXW�DZD\�DQG�UHPRYHG���7KH�UHPRYDO�SURFHVV�LWVHOI�LV�GLIILFXOW��VLQFH
WKH�*&/�SDQHOV�DUH�QRW�RQO\�ZHW�DQG�VOLSSHU\�EXW�ZHLJK�FRQVLGHUDEO\�PRUH�WKDQ
WKH\�GLG�LQLWLDOO\�

([FHVVLYHO\�ZHWWHG�*&/�SDQHOV�FDQQRW�EH�SUDFWLFDOO\�GULHG�RXW�DQG�UHXVHG���:LWKRXW
WKH�FRPSUHVVLRQ�RI�RYHUEXUGHQ�SUHVVXUH��WKH�EHQWRQLWH�H[SDQGV�VR�PXFK�WKDW��XSRQ
GU\LQJ��FUDFNV�IRUP�ZKLFK�DUH�WRR�ODUJH�WR�EULGJH�UHOLDEO\�ZKHQ�WKH�*&/�UHK\GUDWHV�

$Q\�GHFLVLRQV�DERXW�ZKHWKHU�*&/�SDQHOV�KDYH�WR�EH�UHSODFHG�VKRXOG�EH�EDVHG�RQ
WKH�MXGJPHQW�RI�WKH�RQVLWH�TXDOLW\�DVVXUDQFH�SHUVRQQHO��QRW�WKH�LQVWDOOHU�

'XULQJ�FRQVWUXFWLRQ�RI�FRPSRVLWH�OLQHUV�RU�FDSSLQJ�OD\HUV��RQO\�HQRXJK�*&/�SDQHOV
DUH�ODLG�RXW�WR�DOORZ�SODFHPHQW�DQG�ZHOGLQJ�RI�JHRPHPEUDQH�SDQHOV�RYHU�WKH�*&/
SDQHOV�GXULQJ�WKH�VDPH�GD\���$W�WKH�HQG�RI�WKH�GD\��DQ\�H[SRVHG�*&/�SDQHO�HGJHV
VKRXOG�EH�FRYHUHG�E\�RYHUO\LQJ�JHRPHPEUDQH�RU�WKH�H[SRVHG�*&/�SDQHO�HGJHV
VKRXOG�EH�FRYHUHG�E\�DGGLWLRQDO�JHRPHPEUDQH�RU�SODVWLF�VKHHWLQJ��7KH�HGJHV�RI�WKH
JHRPHPEUDQH�RU�VKHHWLQJ�PD\�KDYH�WR�EH�VKLQJOHG�RU�ZHLJKWHG�GRZQ�VXIILFLHQWO\�WR
SUHYHQW�DQ\�RYHUQLJKW�SUHFLSLWDWLRQ�IURP�UXQQLQJ�XQGHU�WKH�VKHHWLQJ�DQG�FRQWDFWLQJ
WKH�*&/�HGJHV�

,Q�DOO�LQVWDQFHV�ZKHUH�D�*&/�JHRPHPEUDQH�FRPSRVLWH�LV�XVHG��WKH�FRYHU�VRLO
FRPSRQHQWV�VKRXOG�EH�SODFHG�RYHU�WKH�*&/�JHRPHPEUDQH�FRPSRVLWH�ZLWKLQ�D�IHZ
GD\V�RI�LQVWDOODWLRQ�VR�WKDW�WKH�FRQILQLQJ�SUHVVXUH�FDQ�OLPLW�WKH�DPRXQW�RI�IUHH�VZHOO
RI�EHQWRQLWH�WKDW�RFFXUV��7KH�KLJKHU�WKH�PRLVWXUH�FRQWHQW�RI�WKH�VXEEDVH�OD\HU
EHORZ�WKH�*&/��WKH�VRRQHU�WKH�VRLO�FRYHU�VKRXOG�EH�SODFHG���:KHUH�D�*&/�LV�XVHG
ZLWKRXW�DQ�RYHUO\LQJ�JHRPHPEUDQH��WKH�FRYHU�VRLO�FRPSRQHQWV�VKRXOG�EH�SODFHG
RYHU�WKH�*&/�RQ�WKH�VDPH�GD\�WKH�*&/�LV�LQVWDOOHG�
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6RPH�ODQGILOOV�KDYH�EHHQ�DOORZHG�WR�EXLOG�FRPSRVLWH�OLQHG�VLGHVORSHV�DQG�WKHQ�SODFH
WKH�OHDFKDWH�FROOHFWLRQ�OD\HU�LQFUHPHQWDOO\���7KLV�LV�SRRU�SUDFWLFH�VLQFH�GHVLFFDWLRQ
RI�WKH�XQGHUO\LQJ�OLQHU�FDQ�RFFXU���$OVR��D�*&/�UHTXLUHV�VRPH�RYHUEXUGHQ�ZHLJKW�WR
SUHYHQW�H[FHVVLYH�VZHOOLQJ�E\�PRLVWXUH�DEVRUSWLRQ�IURP�WKH�VRLO�VXEJUDGH�

%� 5HSRUWV

3UHFRQVWUXFWLRQ�UHSRUW���$�SUHFRQVWUXFWLRQ�UHSRUW�VKRXOG�EH�VXEPLWWHG�IRU
'HSDUWPHQW�UHYLHZ�SULRU�WR�WKH�EHJLQQLQJ�RI�FRQVWUXFWLRQ���7KLV�UHSRUW�VKRXOG
SUHVHQW�LQIRUPDWLRQ�DERXW�WKH�PDQXIDFWXUHU�DQG�LQVWDOOHU�RI�WKH�*&/��WKH�*&/
SURGXFW�LWVHOI��DQG�WKH�TXDOLW\�DVVXUDQFH�FRQWUDFWRU�DQG�4$�SODQ���,W�VKRXOG�GHVFULEH
WKH�PHWKRGV�DQG�HTXLSPHQW�WR�EH�XVHG�LQ�LQVWDOOLQJ�WKH�*&/�DQG�DVVRFLDWHG
OLQHU�FRYHU�FRPSRQHQWV��DQG�SURYLGH�D�SODQQHG�SDQHO�OD\RXW�GLDJUDP���,I�WKH�*&/�LV
WR�EH�SODFHG�LQ�FRQWDFW�ZLWK�D�JHRPHPEUDQH��WKH�*&/�SURGXFW�VKRXOG�EH�FHUWLILHG
E\�LWV�PDQXIDFWXUHU�WR�EH�IUHH�RI�EURNHQ�RII�QHHGOHV�IURP�WKH�QHHGOHSXQFKLQJ
SURFHVV���7KH�SUHFRQVWUXFWLRQ�UHSRUW�VKRXOG�DOVR�SUHVHQW�UHVXOWV�IURP�FRPSDWLELOLW\
DQG�SK\VLFDO�VWDELOLW\�WHVWLQJ�

&RQVWUXFWLRQ�GRFXPHQWDWLRQ�UHSRUW���*HQHUDO�FRQWHQWV�LQFOXGH�

• ,GHQWLILFDWLRQ�RI�*&/�PDQXIDFWXUHU��*&/�SURGXFW�DQG�SURSHUWLHV��DQG�VDPSOHV
RI�PDQXIDFWXUHG�PDWHULDOV�XVHG

• 0DQXIDFWXULQJ�TXDOLW\�DVVXUDQFH�PHWKRGV�DQG�GDWD
• 'HWDLOV�RI�ZUDSSLQJ��VKLSSLQJ��DQG�VWRUDJH�RQ�VLWH
• &RQIRUPDQFH�WHVWLQJ�UHVXOWV
• (TXLSPHQW�DQG�PHWKRGV�XVHG�WR�KDQGOH�*&/�UROOV�GXULQJ�LQVWDOODWLRQ
• &RQGLWLRQ�RI�VXEJUDGH��DEVHQFH�RI�UXWV��JUDYHO��HWF���DQG�FRUUHFWLYH�PHDVXUHV

WDNHQ
• )LHOG�UHFRUGV�RI�SDQHO�LQVWDOODWLRQ��UHSDLUV��FRYHULQJ�DQG�UHSODFHPHQW
• 'HWDLOHG�GLVFXVVLRQ��GUDZLQJV�DQG�SKRWRJUDSKV�RI�SHQHWUDWLRQV�DQG�WLH�LQ

DUHDV
• 4$�ORJV
• &RQVWUXFWLRQ�GRFXPHQWDWLRQ�WHVWLQJ�DQG�REVHUYDWLRQV�RI�LQVWDOODWLRQ�TXDOLW\
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• 3KRWRJUDSKV�RI�WKH�LQVWDOODWLRQ�SURFHVV

,W�LV�UHFRPPHQGHG�WKDW�VDPSOHV�RI�YDULRXV�*&/�UROOV�XVHG�LQ�VLWH�FRQVWUXFWLRQ�EH
DUFKLYHG��VLPLODU�WR�JHRPHPEUDQH�GHVWUXFWLYH�VDPSOHV���$UFKLYHG�VDPSOHV�VKRXOG�EH
VHDOHG�LQ�SODVWLF�EDJV�DQG�UHWDLQHG�IRU�D�PLQLPXP�RI���\HDUV�DQG�VKRXOG�EH
GLVFDUGHG�RQO\�DIWHU�FRQVXOWDWLRQ�ZLWK�GHSDUWPHQW�VWDII�
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9���5()(5(1&(6

&RSLHV�RI�WKH�IROORZLQJ�PDWHULDOV��DV�ZHOO�DV�DGGLWLRQDO�UHOHYDQW�UHIHUHQFHV��KDYH
EHHQ�FRPSLOHG�E\�WKH�DXWKRUV�DQG�DUH�ORFDWHG�LQ�*()����:$����7HFKQLFDO�6XSSRUW
6HFWLRQ�

5HIHUHHG�7HFKQLFDO�-RXUQDO�$UWLFOHV

%RDUGPDQ��%��7RP�DQG�'DQLHO��'DYLG�(���������� +\GUDXOLF�&RQGXFWLYLW\�RI�'HVLFFDWHG
*HRV\QWKHWLF�&OD\�/LQHUV ��-��*HRWHFK��(QJ���$6&(��9RO�������1R�����0DUFK����������

'DQLHO��'DYLG�(���.RHUQHU��5REHUW�0���%RQDSDUWH��5XGROSK��/DQGUHWK��5REHUW�(���&DUVRQ�
'DYLG�$���DQG�6FUDQWRQ��+HDWKHU�%�����������6ORSH�6WDELOLW\�RI�*HRV\QWKHWLF�&OD\�/LQHU�7HVW
3ORWV���-��*HRWHFK��DQG�*HRHQY��(QJ���$6&(��9RO�������1R�����-XO\����������

(LG��+�7��DQG�6WDUN��7�'���������� 6KHDU�%HKDYLRU�RI�DQ�8QUHLQIRUFHG�*HRV\QWKHWLF�&OD\
/LQHU ��*HRV\QWKHWLFV�,QWHUQDWLRQDO��9RO�����1R�������������

(VWRUQHOO��3DXOD�DQG�'DQLHO��'DYLG�(���������� +\GUDXOLF�&RQGXFWLYLW\�RI�7KUHH�*HRV\QWKHWLF
&OD\�/LQHUV ��-��*HRWHFK��(QJ���$6&(��9RO�������1R������2FWREHU������������

*LOEHUW��5REHUW�%���)HUQDQGH]��)HGHULFR��DQG�+RUVILHOG��'DYLG�:���������� 6KHDU�6WUHQJWK�RI
5HLQIRUFHG�*HRV\QWKHWLF�&OD\�/LQHU ��-��*HRWHFK��(QJ���$6&(��9RO�������1R�����$SULO������
����

+HZLWW��5REHUW�'��DQG�'DQLHO��'DYLG�(���������� +\GUDXOLF�&RQGXFWLYLW\�RI�*HRV\QWKHWLF�&OD\
/LQHUV�$IWHU�)UHH]H�7KDZ ��-��*HRWHFK��DQG�*HRHQY��(QJ���$6&(��9RO�������1R�����$SULO�
��������

-DPHV��$QWKRQ\�1RHO��)XOOHUWRQ��'DYLG��DQG�'UDNH��5DPRQ��������� )LHOG�3HUIRUPDQFH�RI
*&/�8QGHU�,RQ�([FKDQJH�&RQGLWLRQV ��-��*HRWHFK��DQG�*HRHQY��(QJ���$6&(��9RO�������1R�
����2FWREHU����������

.UDXV��-DVRQ�)���%HQVRQ��&UDLJ�+���(ULFNVRQ��$OODQ�(���DQG�&KDPEHUODLQ��(GZLQ�-���������
)UHH]H�7KDZ�&\FOLQJ�DQG�+\GUDXOLF�&RQGXFWLYLW\�RI�%HQWRQLWLF�%DUULHUV ��-��*HRWHFK��DQG
*HRHQY��(QJ���$6&(��9RO�������1R�����0DUFK����������
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/D*DWWD��0DUN�'���%RDUGPDQ��%��7RP��&RROH\��%UDGIRUG�+���DQG�'DQLHO��'DYLG�(���������
*HRV\QWKHWLF��&OD\�/LQHUV�6XEMHFWHG�WR�'LIIHUHQWLDO�6HWWOHPHQW ���-��*HRWHFK��DQG�*HRHQY�
(QJ���$6&(��9RO�������1R�������������

/LQ��/LQJ�&KX�DQG�%HQVRQ��&UDLJ�+�����������(IIHFW�RI�:HW�'U\�&\FOLQJ�RQ�6ZHOOLQJ�DQG
+\GUDXOLF�&RQGXFWLYLW\�RI�*HRV\QWKHWLF�&OD\�/LQHUV���-��*HRWHFK��DQG�*HRHQY��(QJ���$6&(�
9RO�������1R�����������

5XKO��-DQLFH�/��DQG�'DQLHO��'DYLG�(���������� *HRV\QWKHWLF�&OD\�/LQHUV�3HUPHDWHG�ZLWK
&KHPLFDO�6ROXWLRQV�DQG�/HDFKDWHV ��-��*HRWHFK��DQG�*HRHQY��(QJ���$6&(��9RO�������1R����
��������

6WDUN��7�'��DQG�(LG��+�7�����������6KHDU�%HKDYLRU�RI�5HLQIRUFHG�*HRV\QWKHWLF�&OD\�/LQHUV��
*HRV\QWKHWLFV�,QWHUQDWLRQDO��9RO�����1R�������������

7UDGH�-RXUQDO�$UWLFOHV

'DQLHO��'DYLG�(��DQG�5LFKDUGVRQ��*UHJRU\�1���������� $�3RVLWLRQ�3DSHU�RQ��7KH�5ROH�RI
*HRPHPEUDQHV�DQG�*HRV\QWKHWLF�&OD\�/LQHUV�LQ�/DQGILOO�&RYHUV ��*HRWHFKQLFDO�)DEULFV
5HSRUW��9RO������1R�����-DQ��)HE���������

(JORIIVWHLQ��7KRPDV��������� *HRV\QWKHWLF�&OD\�/LQHUV��3DUW�6L[��,RQ�([FKDQJH �
*HRWHFKQLFDO�)DEULFV�5HSRUW��9RO������1R����������

.RHUQHU��5REHUW�0��DQG�'DQLHO��'DYLG�(���������� %HWWHU�&RYHU�8SV ��&LYLO�(QJLQHHULQJ��0D\�
������

0DFNH\��5REHUW�(���������� *HRV\QWKHWLF�&OD\�/LQHUV��3DUW�)LYH��'HVLJQ��3HUPLWWLQJ�DQG
,QVWDOODWLRQ�&RQFHUQV ��*HRWHFKQLFDO�)DEULFV�5HSRUW��9RO������1R�����-DQ��)HE���������

5LFKDUGVRQ��*UHJRU\�1���������� *&/V��$OWHUQDWLYH�6XEWLWOH�'�/LQHU�6\VWHPV ��*HRWHFKQLFDO
)DEULFV�5HSRUW��9RO������1R�����������

5LFKDUGVRQ��*UHJRU\�1���������� *&/�,QWHUQDO�6KHDU�6WUHQJWK�5HTXLUHPHQWV ��*HRWHFKQLFDO
)DEULFV�5HSRUW��9RO������1R�����0DUFK��������
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&RQIHUHQFH�3URFHHGLQJV�	�7HFKQLFDO�3DSHUV

&RROH\��%�+��DQG�'DQLHO��'�(���������� 6HDP�3HUIRUPDQFH�RI�2YHUODSSHG�*HRV\QWKHWLF�&OD\
/LQHUV ��3URFHHGLQJV�RI�*HRV\QWKHWLFV� ����,)$,��)HEUXDU\��������������1DVKYLOOH��71������
����

&RUVHU��3��DQG�&UDQVWRQ��0�����������2EVHUYDWLRQV�RQ�/RQJ�7HUP�3HUIRUPDQFH�RI�&RPSRVLWH
&OD\�/LQHUV�DQG�&RYHUV���3URFHHGLQJV��*HRV\QWKHWLF�'HVLJQ�DQG�3HUIRUPDQFH��9DQFRXYHU
*HRWHFKQLFDO�6RFLHW\��0D\�����������9DQFRXYHU��%�&������SS�

'DQLHO��'DYLG�(����������� *HRV\QWKHWLF�&OD\�/LQHUV��*&/V��LQ�/DQGILOO�&RYHUV ��SUHVHQWHG�DW
WKH�7KLUW\�)LUVW�$QQXDO�6ROLG�:DVWH�([SRVLWLRQ��6:$1$��6DQ�-RVH��&$��$XJ���������������
S�

'DQLHO��'DYLG�(���6KDQ��+��<���DQG�$QGHUVRQ��-�'���������� (IIHFWV�RI�3DUWLDO�:HWWLQJ�RQ�WKH
3HUIRUPDQFH�RI�WKH�%HQWRQLWH�&RPSRQHQW�RI�D�*HRV\QWKHWLF�&OD\�/LQHU ��3URFHHGLQJV�RI
*HRV\QWKHWLFV� ����,)$,��0DUFK����$SULO���������9DQFRXYHU��%&������������

(YDQV��:��'RXJODV��6WDUN��7LPRWK\�'���:LOVRQ��9LUJLQLD�/���DQG�*RQGD��-RVHSK�0���������
�'HVLJQ�&RQVLGHUDWLRQV�IRU�*HRV\QWKHWLF�&OD\�/LQHUV���3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO
0DGLVRQ�:DVWH�&RQIHUHQFH��'HSDUWPHQW�RI�(QJLQHHULQJ�DQG�3URIHVVLRQDO�'HYHORSPHQW��8QLY�
RI�:LVFRQVLQ��$SULO������������0DGLVRQ��:,����������

+DUSXU��:�$���:LOVRQ�)DKP\��5�)���DQG�.RHUQHU��5�0���������� (YDOXDWLRQ�RI�WKH�&RQWDFW
%HWZHHQ�*HRV\QWKHWLF�&OD\�/LQHUV�DQG�*HRPHPEUDQHV�LQ�7HUPV�RI�7UDQVPLVVLYLW\ �
3URFHHGLQJV�RI�WKH��WK�*5,�6HPLQDU��*HRV\QWKHWLF�5HVHDUFK�,QVWLWXWH��'UH[HO�8QLYHUVLW\�
3KLODGHOSKLD��3$����������

.RHUQHU��5��DQG�'DQLHO��'��������� $VVHVVLQJ�WKH�7HFKQLFDO�(TXLYDOHQF\�RI�*&/V�WR�&&/V �
3URFHHGLQJV�RI�WKH��WK�*5,�6HPLQDU��,QQRYDWLRQV��&RQFHUQV��DQG�'HVLJQV��'HFHPEHU�������
������*HRV\QWKHWLF�5HVHDUFK�,QVWLWXWH��'UH[HO�8QLYHUVLW\��3KLODGHOSKLD��3$��SS����������

0HOFKLRU��6WHIDQ��������� ,Q�6LWX�6WXGLHV�RQ�WKH�3HUIRUPDQFH�RI�/DQGILOO�&DSV ��3URFHHGLQJV
RI�WKH������,QWHUQDWLRQDO�&RQWDLQPHQW�7HFKQRORJ\�&RQIHUHQFH��)HEUXDU\�������������6W�
3HWHUVEXUJ��)/����SS�

6KDQ��+VLQ�<X�DQG�'DQLHO��'DYLG�(���������� 5HVXOWV�RI�/DERUDWRU\�7HVWV�RQ�D
*HRWH[WLOH�%HQWRQLWH�/LQHU�0DWHULDO ��3URFHHGLQJV�RI�*HRV\QWKHWLFV� ����,)$,��)HEUXDU\����
����������$OWDQWD��*$����������
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7UDXJHU��5�-��DQG�/XFDV��+�/���������� 'HWHUPLQLQJ�WKH�)ORZ�5DWH�RI�/DQGILOO�*DV
&RQVWLWXHQWV�7KURXJK�D�*HRV\QWKHWLF�&OD\�/LQHU ��3URFHHGLQJV�RI�*HRV\QWKHWLFV� ����,)$,�
)HEUXDU\��������������1DVKYLOOH��71������������

:LOVRQ�)DKP\��5�)��DQG�.RHUQHU��5�0���������� /HDNDJH�5DWHV�7KURXJK�+ROHV�LQ
*HRPHPEUDQHV�2YHUO\LQJ�*HRV\QWKHWLF�&OD\�/LQHUV ��3URFHHGLQJV�RI�*HRV\QWKHWLFV� ���
,)$,��)HEUXDU\��������������1DVKYLOOH��71����������

7UDLQLQJ�6HVVLRQ�1RWHV

6KRUW�&RXUVH�1RWHV�IRU� *HRV\QWKHWLF�&OD\�/LQHUV�IRU�:DVWH�&RQWDLQPHQW�DQG�3ROOXWLRQ
&RQWURO ��KHOG�-XQH��������������DW�8QLYHUVLW\�RI�7H[DV��$XVWLQ��7;���6SRQVRUHG�E\�WKH
&LYLO�(QJLQHHULQJ�'HSDUWPHQW�DQG�LQVWUXFWHG�E\�3URI��'DYLG�'DQLHO��3URI��5REHUW�*LOEHUW��DQG
'U��-RKQ�%RZGHUV�

6KRUW�&RXUVH�1RWHV�IRU� *HRV\QWKHWLF�&OD\�/LQHUV��*&/V��IRU�:DVWH�&RQWDLQPHQW ��KHOG
2FWREHU��������������LQ�5RVHPRQW��,/���6SRQVRUHG�E\�'HSW��RI�&LYLO�(QJLQHHULQJ��8QLYHUVLW\
RI�,OOLQRLV�DW�8UEDQD�&KDPSDLJQ�DQG�LQVWUXFWHG�E\�3URI��'DYLG�'DQLHO�

*RYHUQPHQW�DQG�2WKHU�3XEOLFDWLRQV

%RQDSDUWH��5���2WKPDQ��0�$���5DG��1�5���6ZDQ��5�+���DQG�9DQGHU�/LQGH��'�/���������
(YDOXDWLRQ�RI�9DULRXV�$VSHFWV�RI�*&/�3HUIRUPDQFH ��$SSHQGL[�)�IURP� 5HSRUW�RQ�����
*HRV\QWKHWLF�&OD\�/LQHU�:RUNVKRS ��86(3$�����������SDJHV�

'DQLHO��'�(��DQG�%RDUGPDQ��%�7���������� 5HSRUW�RI�:RUNVKRS�RQ�*HRV\QWKHWLF�&OD\�/LQHUV �
86(3$��&LQFLQQDWL��2+��(3$�����5�������������SS�

'DQLHO��'DYLG�(��DQG�.RHUQHU��5REHUW�0���������� 7HFKQLFDO�*XLGDQFH�'RFXPHQW��4XDOLW\
$VVXUDQFH�DQG�4XDOLW\�&RQWURO�IRU�:DVWH�&RQWDLQPHQW�)DFLOLWLHV ��86(3$��&LQFLQQDWL��2+�
(3$�����5�������������SDJHV�

'DQLHO��'�(��DQG�6FUDQWRQ��+�%��������� 5HSRUW�RQ������*HRV\QWKHWLF�&OD\�/LQHU
:RUNVKRS ��86(3$��&LQFLQQDWL��2+��(3$�����5������������SDJHV�SOXV���DSSHQGLFHV�

(YDQV��'RXJ����������$GYLVRU\�RQ�6WUXFWXUDO�,QWHJULW\�&RQVLGHUDWLRQV�IRU�,QFRUSRUDWLQJ
*HRV\QWKHWLF�&OD\�/LQHUV�LQ�6ROLG�:DVWH�/DQGILOO�)DFLOLW\�'HVLJQ���2KLR�(QYLURQPHQWDO
3URWHFWLRQ�$JHQF\��'LYLVLRQ�RI�6ROLG�DQG�,QIHFWLRXV�:DVWH�0DQDJHPHQW�0HPRUDQGXP�
&ROXPEXV��2+��6HSWHPEHU��������������SDJHV�
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.RHUQHU��5REHUW�0���������� 'HVLJQLQJ�ZLWK�*HRV\QWKHWLFV ��7KLUG�(GLWLRQ��3UHQWLFH�+DOO�
(QJOHZRRG�&OLIIV��1-������SDJHV����&KDS����� *HRV\QWKHWLF�&OD\�/LQHUV �

86(3$��������� *HRV\QWKHWLF�&OD\�/LQHUV�8VHG�LQ�0XQLFLSDO�6ROLG�:DVWH�/DQGILOOV �
(3$����)���������-XO\����SDJHV�

:HOO��/�:���HG����������� 7HVWLQJ�DQG�$FFHSWDQFH�&ULWHULD�IRU�*HRV\QWKHWLF�&OD\�/LQHUV �
673�������$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV��3KLODGHOSKLD��3$������S�

,QGXVWU\�7UDGH�/LWHUDWXUH

&ROORLG�(QYLURQPHQWDO�7HFKQRORJLHV�&R���&(7&2���SURGXFW�OLWHUDWXUH�ELQGHUV���ZLWK�FRYHU
OHWWHUV�GDWHG�$SULO������DQG�-XQH�������&OD\PD[�DQG�%HQWRPDW�SURGXFWV�

)OXLG�6\VWHPV��)6,���SURGXFW�OLWHUDWXUH�ELQGHU���ZLWK�FRYHU�OHWWHU�GDWHG�$XJXVW�����
�%HQWRIL[�SURGXFWV�


